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TUMOR SPECIFIC GENES AND VARIANT 
RNAS AND USES THEREOF AS TARGETS 
FOR CANCER THERAPY AND DIAGNOSIS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the identi?cation of 
nucleic acid sequences that correspond to alternatively 
spliced events in genes expressed from colon cancer cells. 
These genes or their corresponding proteins represent novel 
targets for the treatment, prevention and/ or diagnosis of can 
cers Wherein these genes are differentially regulated and/or 
spliced, particularly in colon cancer. The present invention 
also relates to compounds that speci?cally bind or modulate 
said targets, including antibodies, compositions comprising 
the same and their uses. The invention also provides novel 
products or constructs, including primers, probes, cells, chips 
and the like, for use in diagnostic or pharmacogenomic meth 
ods. The invention is suited for use in mammalians, particu 
larly human subjects. 

BACKGROUND OF THE INVENTION 

[0002] Genetic detection of human disease states is a rap 
idly developing ?eld (TaparoWsky et al., 1982; Slamon et al., 
1989; Sidransky et al., 1992; Miki et al., 1994; Dong et al., 
1995; Morahan et al., 1996; Lifton, 1996; Barinaga, 1996). 
HoWever, some problems exist With this approach. A number 
of knoWn genetic lesions merely predispose an individual to 
the development of speci?c disease states. Individuals carry 
ing the genetic lesion may not develop the disease state, While 
other individuals may develop the disease state Without pos 
sessing a particular genetic lesion. In human cancers, genetic 
defects may potentially occur in a large number of knoWn 
tumor suppresser genes and proto-oncogenes. 
[0003] Genetic detection of cancer has a long history. Some 
of the earliest genetic lesions shoWn to predispose to cancer 
Were transforming point mutations in the ras oncogenes (Tap 
aroWsky et al., 1982). Transforming ras point mutations may 
be detected in the stool of individuals With benign and malig 
nant colorectal tumors (Sidransky et al., 1992). HoWever, 
only 50% of such tumors contained a ras mutation (Sidransky 
et al., 1992). Similar results have been obtained With ampli 
?cation of HER-2/neu in breast and colon cancer (Slamon et 
al., 1989), deletion and mutation of p53 in bladder cancer 
(Sidransky et al., 1991), deletion of DCC in colorectal cancer 
(Fearon et al., 1990) and mutation of BRCA1 in breast and 
colon cancer (Miki et al., 1994). 
[0004] None of these genetic lesions are capable of predict 
ing a majority of individuals With cancer and most require 
direct sampling of a suspected tumor, and make screening 
dif?cult. Further, none of the markers described above are 
capable of distinguishing betWeen metastatic and non-meta 
static forrns of cancer. In effective management of cancer 
patients, identi?cation of those individuals Whose tumors 
have already metastasiZed or are likely to metastasiZe is criti 
cal. Because metastatic cancer kills 560,000 people in the 
US. each year (ACS home page), identi?cation of markers 
for metastatic colon cancer Would be an important advance. 
[0005] Colon cancer is one of the most prevalent cancers 
affecting more than 147,500 neW patients yearly in the US. 
Ten million FOBT tests are used as a screening test annually 
in the US. The other tests for colon cancer are invasive tests 
With the exception of predisposition tests. A non-invasive test 
that could detect early-stage CRC Would represent a signi? 
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cant improvement from current screening devices. Addition 
ally, a blood diagnostic test could also be utiliZed as a moni 
toring test to check for the recurrence of the disease, thereby 
increasing the number of tests performed yearly. 

[0006] Colorectal cancer (CRC) (Midgley and Kerr, 1999) 
is a leading cause of morbidity and mortality With about 
300,000 neW cases and 200,000 deaths in Europe and the 
USA each year. It is the third mo st common cancer in men and 

Women (American Cancer Society, 2002). In the USA, mor 
tality rates have steadily declined among Women since about 
1950 and among men since approximately 1985 (American 
Cancer Society, 2002). The estimated ?ve-year survival rate 
for patients diagnosed With early stage CRC is nearly 90%. 
Thus, early detection is a key component for managing the 
disease. Despite the proven effectiveness and availability of 
various colorectal cancer screening tests, many adults aged 
50 or older are not regularly screened. Prevalence rates are 
especially loW among individuals Who are 50-64 years old, 
have loWer incomes little or no health care coverage, and 
feWer years of education. As a consequence, only 37% of 
cases are diagnosed When the disease is still localised. Later 
diagnosis results in a substantially loWer 5-year relative sur 
vival rate (64.4% for locally spread cancers, 8.3% for 
metastasised cancers) than Would occur if patients Were diag 
nosed When disease is still localiZed. Additionally, there is 
increased risk for recurrence of the disease in late-stage 
patients folloWing surgery, as nearly 50% of patients believed 
to be cured by surgery Will relapse and succumb to the dis 
ease. 

[0007] Most colorectal cancers arise in the sigmoid colon 
(the portion just above the rectum). They usually start in the 
innermost layer and can groW through some or all of the 
several tissue layers that make up the colon and rectum. Most 
large boWel cancers arise Within pre-existing adenomatous 
polyps or adenomas. These lesions are common. Necropsies 
have shoWn a prevalence of 35% in Europe and the USA With 
loWer rates (10-15%) in Asia and Africa. Adenomas are clas 
si?ed by histological architecture as tubular, tubulovillous or 
villous. Villous change is associated With a higher malignant 
potential, as are large (up to 25% of adenomas are >1 cm in 
diameter) and high-grade epithelial dysplasia (severe dyspla 
sia is found in 5-10% of adenomatous polyps). It is estimated 
that approximately 5% of adenomatous polyps Will become 
malignant, a transformation that may take 5 to 10 years. 

[0008] There is groWing recognition that this adenoma 
carcinoma sequence results from the interplay of environ 
mental and genetic components. Genetic mutations are either 
inherited as germline defects or arise in somatic cells, sec 
ondary to environmental insults. There are tWo main inherited 
predisposition syndromes: Familial Adenomatous Polyposis 
(PAP) and Hereditary Non Polyposis Colorectal Cancer 
(HNPCC). Theses inherited predispositions for colorectal 
cancer share the same random pathWay of progression form 
adenoma to carcinoma With the sporadic form, even if the 
progression rate and timescale of occurrence differ. 

[0009] A multi-step model of progression of sporadic col 
orectal cancer has been proposed by Vogelstein et al (1988) 
Which hypothesise that a combination of four or ?ve muta 
tions must accumulate in the cell, including activation of 
oncogenes and inactivation of tumour suppressor genes, to 
undergo full malignant transformation. This is consistent 
With the observation that colorectal cancers occur predomi 
nantly in the elderly. If one or more defects are present at 
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birth, less additional mutations Will be necessary to occur and 
the disease Will appear earlier. 
[0010] The majority of CRCs are treated through surgical 
removal of the boWel. Traditionally, this has involved open 
resection using a laparotomy to enable both resection of the 
primary tumour With su?icient excision margins and an 
adequate, systematic lymphadenectomy. Additionally, for 
rectal cancer, a total mesorectal excision is performed to 
reduce the probability of local recurrence (Vogelstein et al., 
1988). Excision of the tumour is the primary treatment for 
neW CRC cases With potential for cure (80%). In the remain 
ing 20%, the disease is too far advanced at presentation (either 
locally or at distant sites) for any curative intervention. These 
patients also frequently undergo surgery for palliation, Where 
optimising quality of life is the main objective of treatment. In 
this setting, chemotherapy has an established role in improv 
ing survival and palliating symptoms. In addition, approxi 
mately 50% of those patients initially believed to be cured by 
surgery, subsequently relapse and die of their disease. Adju 
vant chemotherapy administered for six months after surgery 
for Dukes C colon cancer improves absolute survival by 
5-10% (Midgley and Kerr, 1999). 
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age 50 as a screening test for early detection of colon cancer. 
HoWever, it is also used for diagnostic purposes When patients 
present With clear symptoms of a boWel disorder such as 
blood in stool, positive FOBT test, and/or excessive cramp 
ing. It is important to note that positive FOBT can result from 
a number of factors outside of colon cancer. 
[0018] l Faecal Occult Blood Test (FOBT). The FOBT 

detects the presence of blood in stool, derived from col 
orectal cancer or large (>2 cm) polyps. Individual receive a 
kit to take home along With dietary instructions. FOBT 
consists of six small stool samples each taken from three 
consecutive boWel movements. Upon completing the test, 
patients return the kit to the physician for evaluation. The 
test is not speci?c for colon cancer as other conditions such 
as ulcers, colitis, hemorrhoids also bleed. A positive FOBT 
Will require further diagnostic Work-up such as colonos 
copy or double-contrast barium enema. Several studies 
have proven that the regular use of this screening method 
saves life and can reduce the incidence of colorectal cancer 
by diagnosing and removing earlier precancerous lesions 
(Mandel et al., 1993; Mandel et al., 2000; Kronborg et al., 
1996; Hardcastle et al., 1996). 

Classi?cation Dukes’ A Dukes’ B Dukes’ C Dukes’ D 

Cancer Cancer de?ned to Cancer may extend Cancer may extend Metastatic disease. 
Progression most super?cial completely completely The cnacer has 

cell layers of colon through Wall of through Wall of spread to distant 
or rectum colon or rectum, colon or rectum, organs, such as the 

no lymph node and has spread to liver. 
involvement lymph nodes 

Standard Surgery Surgery Surgery and Surgery and 
Treatment Chemotherapy Chemotherapy 

(possibly radiation (possibly radiation 
for rectal cancer for rectal cancer 

Estimated 5-Year 95% 80% 50% 5% 
survival rate 
Percent diagnosed 37% 63% 
at stage 

Table taken from the American Cancer Society, Cancer facts and ?gures, 2002 

[0011] Assuming correct and early diagnosis, approxi 
mately 90% of all colorectal cancer cases are thought to be 
curable (American Cancer Society, 2002). To improve the 
likelihood for early detection various screening programs 
have been recommended for both the general and high-risk 
populations (Midgley and Kerr, 1999). The recommendation 
of the American Cancer Society for CRC screening is as 
folloWs (Smith et al., 2001): 

[0012] 1 low risk patients; 
[0013] an annual faecal occult blood test (FOBT) and 

sigmoidoscopy (FSIG) every ?ve years starting at age 
50 or 

[0014] colonoscopy and digital rectal examination 
(DRE) every 10 years or 

[0015] double-contrast barium enema and digital rec 
tal examination every 5-10 years 

[0016] 2 High risk patients (family history of CRC or 
polyps or chronic in?ammatory boWel disease) screen 
ing should begin earlier and be more frequent. 

[0017] The speci?cs of each test are described beloW. Pro 
cedures such as sigmoidoscopy and colonoscopy are utiliZed 
as both screening tests and diagnostic tests. For example, 
colonoscopy is performed routinely on healthy patients over 

[0019] 2 Flexible Sigmoidoscopy (FSIG). A slender, ?ex 
ible, holloW, lighted tube is inserted through the rectum 
into the colon to search for cancer or polyps. The sigmoi 
doscope is around 2 feet long and, at its maximum of 
insertion, can only reach about half of the colon. If there is 
a polyp or tumour present, the patient must be referred for 
colonoscopy so that the entire colon can be examined. The 
advantage of FSIG over FOBT is that it alloWs the exam 
iner to visualiZe the distal boWel directly and it has higher 
sensitivity and speci?city for both adenocarcinomas and 
polyps. The limitation of the FSIG is that the instrument 
cannot visualiZe the entire length of the colon. Removal of 
polyps is rare during this procedure as the boWel is not 
suf?ciently prepared for surgery. Additionally, the pres 
ence of polyps in the sigmoid colon is usually an indication 
of polyps or cancer in the proximal boWel. 

[0020] 3 Colonoscopy. This procedure alloWs for direct 
visual examination of the entire colon as Well as surgical 
removal of the polyps. The procedure is someWhat uncom 
fortable and may not alWays be covered under health care 
plans. 

[0021] 4 Barium Enema With air contrast (Double-contrast 
barium enema). Barium sulphate is introduced into the 
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colon and allowed to spread to partially ?ll and open up the 
colon. The colon is then ?lled With air so that it can expand 
and increase the quality ofx-rays that are taken. It is supe 
rior to FSIG in that it detects small polyps (<9 mm) With 
accuracy and examines the entire boWel. The test can be 
uncomfortable especially When done as a double-contrast 
procedure in Which air is introduced into the boWel for 
contrast. 

[0022] There is a need in the art for genetic markers and 
targets of colon cancers, allowing the design of speci?c, reli 
able and sensitive diagnostic and therapeutic approaches of 
these diseases. 

SUMMARY OF THE INVENTION 

[0023] The present invention relates to the identi?cation of 
novel nucleic acid and amino acid sequences that are charac 
teristic of colon cancer cells or tissues, and Which represent 
targets for therapy or diagnosis of such a condition in a 
subject. 
[0024] The invention more speci?cally discloses 60 spe 
ci?c, isolated nucleic acid molecules that encode expression 
sequences found to be differentially expressed in colon can 
cer. Of these, 51 are expressed sequence tags that are differ 
entially spliced and correspond to SEQ ID NOS 1-44, 52, 56, 
62, 73, 79, 85, and 91. In addition, 9 speci?c isoforms of 
knoWn genes have been identi?ed corresponding to SEQ ID 
NOS. 47, 53, 57, 65, 70, 76, 82, 88, and 96. These novel 
sequences Were found to be differentially expressed betWeen 
normal colon and colon cancer. The expressed sequence tag 
represent novel exons that are alternatively spliced in colon 
cancer, and as such, directly identify distinct isoforms. These 
sequences and molecules represent targets and valuable infor 
mation to develop methods and materials for the detection, 
diagnosis, and treatment of colon cancer. Furthermore, since 
deregulations of RNA splicing have been observed in distinct 
types of cancers, and because said deregulations constitute a 
mechanism by Which response to chemotherapy may be 
altered, the presently characterized nucleic acids and 
polypeptides may also represent target molecules suitable for 
other cancers as Well. 

[0025] It is thus an object of the invention to provide meth 
ods and materials for treatment and diagnosis of cancer, par 
ticularly colon cancer. 
[0026] In particular, an object of this invention resides in 
nucleic acids and amino acids, Which are differentially regu 
lated in colon cancer cells. More particularly, an object of this 
invention resides in isolated nucleic acids that are expressed 
by human cancer cells, particularly colon cancer cells, 
selected from the group consisting of: 

[0027] (i) nucleic acids comprising a sequence contained 
in SEQ ID NOS. 1-44, 47, 52, 53, 56, 57, 62, 65, 70, 73, 
74, 76, 79, 82, 85, 88, 91, and 96; 

[0028] (ii) a nucleic acidhaving a sequence that is at least 
70% identical to the sequence of (i) When aligned With 
out alloWing for gaps; 

[0029] (iii) nucleic acids having a sequence complemen 
tary to (i) or (ii); and 

[0030] (iv) fragments of (i), (ii) or (iii) having a siZe of at 
least 20 nucleotides in length. 

[0031] A further object of this invention resides in any 
polypeptide (or antigen) encoded by a nucleic acid as de?ned 
above. More particularly, the invention relates to polypep 
tides expressed by human cancer cells, selected from the 
group consisting of: 
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[0032] (i) the polypeptide encoded by a nucleic acid 
sequence having at least 90% sequence identity in SEQ 
ID NOS. 1-44, 47, 52, 53, 56, 57, 62, 65, 70, 73, 74, 76, 
79, 82, 85, 88, 91, and 96; or a sequence complementary 
thereto; and 

[0033] (ii) the polypeptide comprising an amino acid 
sequence having at least 90% sequence identity in SEQ 
ID NOS. 48, 49, 54, 55, 58, 59, 66, 67, 71, 72, 75, 77, 78, 
83, 84, 89, 90, 97, 98 and 99; and 

[0034] (iii) an antigenic fragment of (i) or (ii). 
[0035] Another object of the invention is to provide novel 
methods for diagnosis or detection of cancer, particularly 
colon cancer by using ligands (e.g., monoclonal antibodies, 
probes, etc.) Which speci?cally bind to a target molecule (i.e., 
polypeptide or nucleic acid) as de?ned above. Such methods 
may be used to detect Whether a subject has or is at (increased) 
risk of developing a cancer, particularly colon cancer or, for 
instance, Whether a treatment regimen is ef?cient. 
[0036] In this respect, a particular object of the invention 
resides in methods of detecting persons having, or at (in 
creased) risk of developing a cancer, particularly colon can 
cer, by use of labeled nucleic acid probes that hybridiZe to a 
target gene or nucleic acid as de?ned in the present applica 
tion. 
[0037] According to an other embodiment of the invention, 
the methods of detecting persons having, or at (increased) risk 
of developing cancer, particularly colon cancer, use a (la 
beled) antibody or fragment/derivative thereof that speci? 
cally binds a target polypeptide as de?ned in the present 
application. 
[0038] A further object of this invention relates to diagnos 
tic test kits for the detection of persons having or at (in 
creased) risk of developing cancer, particularly colon cancer, 
that comprise a ligand that speci?cally binds to a target mol 
ecule as de?ned above and, optionally, a detectable label, e.g. 
indicator enZymes, a radiolabels, ?uorophores, or paramag 
netic particles. In a particular embodiment, the ligand com 
prises nucleic acid primers or probes speci?c for target genes 
or nucleic acids as described above, or an antibody or a 
derivative thereof, speci?c for a target polypeptide as 
described in this application. 
[0039] A further aspect of this invention resides in the 
development of novel therapies for treatment of cancer, par 
ticularly colon cancer, involving the administration of an 
inhibitor of a target molecule as de?ned in the present appli 
cation. In a particular embodiment, the method comprises 
administering an inhibitory nucleic acid (e. g., anti-sense oli 
gonucleotide, riboZyme, iRNA, siRNA or a DNA encoding 
the same) corresponding to (i.e., complementary and speci?c 
for) a target nucleic acid as described herein, thereby inhib 
iting (e.g., reducing) expression or translation thereof. In an 
other embodiment, the method comprises administering an 
antibody that speci?cally binds a target polypeptide as 
described herein. 
[0040] A further object of this invention relates to methods 
of treating cancer, particularly colon cancer, in a subject, 
comprising the administration of a polypeptide antigen as 
described herein, alone or in combination With adjuvants that 
elicit an antigen-speci?c cytotoxic T-cell lymphocyte 
response against cancer cells that express such antigen. 
[0041] It is another object of this invention to provide meth 
ods for selecting, identifying, screening, characterizing or 
optimiZing biologically active compounds, comprising a 
determination of Whether a candidate compound binds, pref 



US 2008/0254031 A1 

erably selectively, an antigen or a polynucleotide as disclosed 
in the present application. Such compounds represent drug 
candidates or leads for treating cancer diseases, particularly 
colon cancer. 

[0042] A further object of this invention resides in a method 
of producing or selecting ligands that bind a target molecule 
as described herein, comprising contacting a candidate com 
pound With a target molecule and determining the ability of 
such compound to bind said target. The method is particularly 
suited for selecting or producing ligands of an extra-cellular 
domain of a polypeptide (antigen) encoded by a gene or exon 
expressed by certain cancers. 

[0043] It is another object of the invention to identify genes 
that are expressed in altered forms in colon cancer cells. 
These forms represent splice variants of the gene, Where the 
Expressed Sequence Tag either 1) indicates the splice event 
occurring Within the gene, or 2) points to a gene that is 
actively spliced to produce different gene products. These 
different splice variants or isoforms can be targets for thera 
peutic intervention. 

LEGEND TO THE FIGURES 

[0044] FIG. 1. Relative expression of colon cancer markers 
in four colon tumor samples. RNA Was puri?ed from the 
tissue sample and assessed for the level of CGM2, cMyc, 
cyclin D1, CEA, PRL3, and GCCr. Values are plotted as the 
fold change from normal samples. 
[0045] FIG. 2. Examples of Expression pro?le results. Oli 
gonucleotide primers Were designed to the novel event iden 
ti?ed experimentally. Total RNA Was isolated from matched 
samples for early stage colon tissue (normal and tumor) and 
late stage cancer. cDNA Was prepared and end point RT-PCR 
analysis Was performed to determine the level of expression 
for the event. cDNA’s Were normaliZed for GAPDH prior to 
the analysis. A) SEQ ID NO: 28; B) SEQ ID NO: 74. 
[0046] Table 1. Markers for CRC used to evaluate tissue 
samples. The table consists of genes that are Well knoWn in 
colon cancer to have differential expression in tumor samples 
versus normal colon tissue. These genes Were chosen to 

qualify the samples used to generate the DATASTM libraries. 

[0047] Table 2. Expression pro?les for Expressed 
Sequence Tags in Colon Cancer. DATASTM, a differential 
expression analysis lead to the identi?cation of Expressed 
Sequence Tags (EST’s) that had the potential for serving as 
biomarkers in colon cancer. Primers Were designed to detect 
the expression level of each EST by RT-PCR in tWo sets of 
samples derived from patients With either early or late stage 
colon cancer. Sequences are identi?ed by the SEQ ID NO, the 
internal accession number, the GenBank accession number of 
the gene that is alternatively spliced, and the type of alterna 
tive splicing event: novel indicates the sequence suggested a 
novel exon present in the gene, extension indicates that a 
knoWn exon from the gene contains additional sequence 
derived from the intron, leading to an extended exon; ampli 
con indicates that the sequence Was derived by amplifying 
bioinformatically identi?ed candidates and the detection of a 
novel splicing event. Expression Was scored by the count of 
samples that Were up or doWn regulated in cancer samples vs 
normal samples and expressed as a decimal (5.10) Where the 
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ones place (5) indicates the number of samples up-regulated, 
and the decimal (10) indicates the number of samples doWn 
regulated. 

DETAILED DESCRIPTION OF THE INVENTION 

[0048] The present invention relates to novel target mol 
ecules suitable for monitoring, treating or developing cancer 
therapies, particularly colon cancer therapies. 
[0049] The deregulation of RNA splicing in human disease 
is Well documented and is supported by an exponentially 
increasing number of scienti?c publications. At least ten per 
cent of germline mutations underlying human inherited dis 
ease affect RNA splicing, underlining the importance of this 
process in the development of disease. In addition, it has been 
estimated that 50% of all human genes undergo alternative 
splicing (Modrek et al., 2001; Kan et al., 2001). As examples 
of deregulation, there are isoforms that are speci?cally 
expressed in tumours (Obermair et al, 2001; Berggren et al., 
2001 ; Milech etal., 2001; Lucas et al., 2001). In breast cancer, 
there is signi?cant deregulation of splicing in the estrogen 
receptor alpha; normal breast tissue primarily expresses only 
a single variant, While breast tumours have an increased fre 
quency of isoforms With multiple exon deletions (Poola and 
Speirs, 2001). Furthermore, deregulation of RNA splicing 
constitutes a mechanism by Which response to chemotherapy 
may be altered. Alternative splicing profoundly affects nor 
mal biology, and When altered in a variety of systems can lead 
to disease. 
[0050] DATASTM (Different Analysis of Transcripts With 
Alternative Splicing) analyZes structural differences betWeen 
expressed genes and provides systematic access to alterations 
in RNA splicing (disclosed in US. Pat. No. 6,251,590, the 
disclosure of Which is incorporated by reference in its 
entirety). Having access to these spliced sequences, Which are 
critical for the cellular homeostasis, represents a useful 
advance in functional genomics. 
[0051] The DATASTM Technology typically generates tWo 
libraries When comparing tWo samples, such as normal vs. 
tumor tissue. Each library speci?cally contains clones of 
sequences that are present and likely to be more highly 
expressed in one sample. For example, library A Will contain 
sequences that are present in genes in the normal samples but 
absent (or expressed at loWer levels) in the tumor samples. 
These sequences are identi?ed as being removed or spliced 
out from the genes in the tumor samples. In contrast, library B 
Will contain sequences that are present more abundantly and 
at higher concentrations in the tumor samples as compared to 
the normal samples. These represent exons/introns that are 
alternatively spliced into genes expressed predominantly in 
the tumor samples. 
[0052] The present invention is based in part on the identi 
?cation of exons that are isolated using DATASTM and then 
determined to be differentially regulated or expressed in 
colon tumor samples. Speci?cally, 51 expressed sequences 
Were identi?ed through DATASTM and con?rmed to be dif 
ferentially expressed betWeen normal colon tissue and colon 
tumor tissue. These DATASTM fragments (DF) are small sec 
tions of genes that are selected for inclusion or exclusion in 
one sample but not the other. These small sections are part of 
the expressed gene transcript, and can consist of sequences 
derived from several different regions of the gene, including, 
but not limited to, portions of single exons, several exons, 
sequence from introns, and sequences from exons and 
introns. This alternative usage of exons in different biological 
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samples produces different gene products from the same gene 
through a process Well knoWn in the art as alternative RNA 
splicing. In the present application, 60 alternatively spliced 
isoforrns have been identi?ed from the DATASTM fragment 
sequences, Which produce alternate gene products that ?t all 
the descriptions of target molecules as disclosed beloW. 
[0053] Alternatively spliced mRNA’s produced from the 
same gene contain different ribonucleotide sequence, and 
therefore translate into proteins With different amino acid 
sequences. Sequences that are alternatively spliced into or out 
of the gene products can be inserted or deleted in frame or out 
of frame from the original gene sequence. This leads to the 
translation of different proteins from each variant. Differ 
ences can include simple sequence deletions, or novel 
sequence information inserted into the gene product. 
Sequences inserted out of frame can lead to the production of 
an early stop codon and produce a truncated form of the 
protein. Many variations have been identi?ed and produce 
protein variants that can be agonistic or antagonistic With the 
original biological activity of the protein. 
[0054] The present invention thus identi?es genes and pro 
teins Which are subject to differential regulation and alterna 
tive splicing(s) in colon cancer cells. The present invention 
thus provides target molecules suitable for diagnosis or 
therapy of colon cancers, Which target molecules comprise all 
or a portion of genes or RNAs comprising the sequence of a 
DATASTM fragment, or of genes or RNA from Which the 
sequence of a DATASTM fragment derives, as Well as corre 
sponding polypeptides or proteins, and variants thereof. 
These molecules also represent targets for diagnosis or 
therapy of other types of cancers, particularly those sharing 
the same type of deregulations as presently identi?ed. 
[0055] A ?rst type of target molecule is a target nucleic acid 
molecule. Preferred target nucleic acid molecules comprise 
the sequence of a full gene or RNA molecule comprising the 
sequence of a DATASTM fragment as disclosed in the present 
application, or a sequence complementary thereto. Indeed, 
since DATASTM identi?es genetic deregulations associated 
With colon tumor, the Whole gene or RNA sequence from 
Which said DATASTM fragment derives can be used as a target 
of therapeutic intervention or diagnosis. 
[0056] Additional target nucleic acid molecules comprise a 
fragment of a gene or RNA as disclosed above. Indeed, since 
DATASTM identi?es genes and RNAs that are altered in colon 
tumor cells, portions of such genes or RNAs, including por 
tions that do not comprise the sequence of a DATASTM frag 
ment, can be used as a target for therapeutic intervention or 
diagnosis. Examples of such portions include: DATASTM 
fragments, portions thereof, alternative exons or introns of 
said gene or RNA, junction sequences generated by exon 
splicing in said RNA, etc. Particular portions comprise a 
sequence encoding an extra-cellular domain of a polypeptide. 
[0057] In this respect, a particular object of this invention 
resides in a nucleic acid molecule selected from the group 
consisting of: 

[0058] (i) nucleic acids comprising a sequence contained 
in SEQ ID NOS. 1-44, 47, 52, 53, 56, 57, 62, 65, 70, 73, 
74, 76, 79, 82, 85, 88, 91, and 96 or a sequence comple 
mentary thereto; 

[0059] (ii) a nucleic acidhaving a sequence that is at least 
70% identical to the sequence of (i) When aligned With 
out alloWing for gaps; and 

[0060] (iii) fragments of (i) or (ii) having a siZe of at least 
20 nucleotides in length. 
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[0061] Preferred fragments encode alternative exons or 
introns, junction sequences generated by exon splicing, or an 
extra-cellular domain of a polypeptide. 
[0062] A second type of target molecule is represented by 
target polypeptides. In this regard, preferred target polypep 
tides comprise the sequence of a full-length protein compris 
ing the amino acid sequence encoded by a DATAST fragment 
as disclosed in the present application or the corresponding 
Whole gene or RNA. 

[0063] Other target polypeptides of this invention are frag 
ments of a protein as de?ned above. Such fragments may 
comprise or not the DATASTM sequence, and may comprise 
neWly generated amino acid sequence, resulting from a frame 
shift, the creation of neW stop codon, etc. 
[0064] A particular object of this invention resides more 
speci?cally in a polypeptide (or antigen) selected from the 
group consisting of: 

[0065] (i) the polypeptide encoded by a nucleic acid 
sequence having at least 90% sequence identity in SEQ 
ID NOS. l-44, 47, 52, 53, 56, 57, 62, 65, 70, 73, 74, 76, 
79, 82, 85, 88, 91, and 96, or a sequence complementary 
thereto; and 

[0066] (ii) the polypeptide comprising an amino acid 
sequence having at least 90% sequence identity in SEQ 
ID NOS. 48, 49, 54, 55, 58, 59, 66, 67, 71, 72, 75, 77, 78, 
83, 84, 89, 90, 97, 98 and 99; and 

[0067] (iii) an antigenic fragment of (i) or (ii). 
[0068] These target molecules (including genes, fragments, 
proteins and their variants) can serve as diagnostic agents and 
as targets for the development of therapeutics. For example, 
these therapeutics may modulate biological processes asso 
ciated With (colon) tumor formation, viability and/or groWth. 
Agents may also be identi?ed that are associated With the 
induction of apoptosis (cell death) in colon tumor cells. Other 
agents can also be developed, such as monoclonal antibodies, 
that bind to the protein or its variant and alter the biological 
processes important for cell groWth. Alternatively, antibodies 
can deliver a toxin Which can inhibit cell groWth and lead to 
cell death. 
[0069] Speci?cally, the invention provides sequences that 
are expressed in a variant protein and are colon tumor speci?c 
or colon speci?c. These sequences are portions of proteins 
identi?ed to be in the plasma membrane of the cell, and the 
speci?c sequences of the invention are expressed on the extra 
cellular region of the protein, so that the sequences may be 
useful in the preparation of (colon) tumor vaccines, including 
prophylatic and therapeutic vaccines. 
[0070] Based thereon, it is anticipated that the disclosed 
genes that are associated With the differentially expressed 
sequences and the corresponding variant proteins represent 
suitable targets for cancer therapy, prevention or diagnosis, 
eg for the development of antibodies, small molecular 
inhibitors, inhibitory nucleic acids (e. g., anti-sense therapeu 
tics, riboZymes, interfering RNAs, etc.), particularly for 
colon cancer. The potential therapies are described in greater 
detail beloW. 
[0071] Inhibitory nucleic acids of this invention include 
oligonucleotides having sequences in the antisense orienta 
tion relative to the subject nucleic acids Which appear to be 
unregulated in colon cancer. Suitable therapeutic inhibitory 
oligonucleotides typically vary in length from ?ve to several 
hundred nucleotides, more typically about 20-70 nucleotides 
in length or shorter. These inhibitory oligonucleotides may be 
administered as naked nucleic acids or in protected forms, 
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e.g., encapsulated in liposomes. The use of liposomal or other 
protected forms may be advantageous as it may enhance in 
vivo stability and thus facilitate delivery to target sites, e.g., 
colon tumor cells. 
[0072] Also, the subject target genes may be used to design 
novel riboZymes that target the cleavage of the corresponding 
mRNAs in tumor cells. Similarly, these riboZymes may be 
administered in free (naked) form or by the use of delivery 
systems that enhance stability and/or targeting, e.g., lipo 
somes. 

[0073] Also, the subject target genes may be used to design 
novel siRNAs that can inhibit (e.g., reduce) expression of a 
target nucleic acid as disclosed in the present application. 
Similarly, these siRNAs may be administered in free (naked) 
form or by the use of delivery systems that enhance stability 
and/ or targeting, e. g., liposomes. They may also be adminis 
tered in the form of their precursors or encoding DNAs. 
[0074] Also, the present invention embraces the adminis 
tration of a ligand of a target molecule of this invention (e.g., 
a nucleic acid that hybridiZes to the novel target nucleic acids 
identi?ed infra or an antibody that speci?cally binds a target 
polypeptide as disclosed above), attached to therapeutic 
effectormoieties, e.g., radiolabels (e.g., 90Y, 131I), cytotoxins, 
cytotoxic enZymes, and the like in order to selectively target 
and kill cells that express these targets, e. g., colon tumor cells. 
[0075] Also, the present invention embraces the treatment 
and/or diagnosis of cancer by targeting altered genes or the 
corresponding altered protein, particularly splice variants 
that are expressed in altered form in colon tumor cells, as 
described above. These methods provide for the selective 
detection of cells and/ or eradication of cells that express such 
altered forms thereby minimiZing adverse effects to normal 
cells. 
[0076] Still further, the present invention encompasses 
other nucleic acid based therapies. For example, the invention 
encompasses the use of a DNA containing one of the novel 
cDNAs corresponding to novel antigen identi?ed herein. It is 
anticipated that the antigens so encoded may be used as 
therapeutic or prophylactic anti-tumor vaccines. For 
example, a particular contemplated application of these anti 
gens involves their administration With adj uvants that induce 
a cytotoxic T lymphocyte response. 
[0077] Administration of the subject novel antigens in 
combination With an adjuvant may result in a humoral 
immune response against such antigens, thereby delaying or 
preventing the development of cancer. 
[0078] These embodiments of the invention comprise, for 
instance, administration of one or more of the target polypep 
tides of this invention, or antigenic fragments thereof, typi 
cally in combination With an adjuvant. Such compositions 
shall be administered in an amount su?icient to be therapeu 
tically or prophylactically effective, eg on the order of 50 to 
20,000 mg/kg body Weight, 100 to 5000 mg/kg body Weight. 
Suitable adjuvants for use in the present invention include 
PROVAXTM, Which comprises a micro?uidiZed adj uvant con 
taining Squalene, TWeen and Pluronic, ISCOM’S®, 
DETOX®, SAF, Freund’s adjuvant, Alum® and Saponin®, 
among others. 
[0079] Yet another embodiment of the invention comprises 
the preparation of monoclonal antibodies against a target 
polypeptide s de?ned above. Such monoclonal antibodies 
may be produced by conventional methods and include frag 
ments or derivatives thereof, including, Without limitation, 
human monoclonal antibodies, humanized monoclonal anti 
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bodies, chimeric monoclonal antibodies, single chain anti 
bodies, e.g., scFv’s and antigen-binding antibody fragments 
such as Fab and Fab' fragments. Methods for the preparation 
of monoclonal antibodies are knoWn in the art. In general, the 
preparation of monoclonal antibodies comprises immuniZa 
tion of an appropriate (non-homologous) host With the sub 
ject colon cancer antigens, isolation of immune cells there 
from, use of such immune cells to isolate monoclonal 
antibodies and screening for monoclonal antibodies that spe 
ci?cally bind to either of such antigens. Antibody fragments 
may be prepared by knoWn methods, e. g., enZymatic cleavage 
of monoclonal antibodies. 
[0080] These monoclonal antibodies and fragments are 
useful for passive anti-tumor immunotherapy, or may be 
attached to therapeutic effector moieties, e.g., radiolabels, 
cytotoxins, therapeutic enZymes, agents that induce apopto 
sis, and the like in order to provide for targeted cytotoxicity, 
i.e., killing of human colon tumor cells. Given the fact that the 
subject genes are apparently not signi?cantly expressed by 
many normal tissues this should not result in signi?cant 
adverse side effects (toxicity to non-target tissues). 
[0081] In one embodiment of the present invention, such 
antibodies or fragments are administered in labeled or unla 
beled form, alone or in conjunction With other therapeutics, 
e.g., chemotherapeutics such as cisplatin, methotrexate, 
adriamycin, and the like suitable for cancer therapy. The 
administered composition typically includes a pharmaceuti 
cally acceptable carrier, and optionally adjuvants, stabiliZers, 
etc., used in antibody compositions for therapeutic use. 
[0082] Preferably, the subject monoclonal antibodies binds 
the target antigens With high af?nity, e.g., possess a binding 
a?inity (Kd) on the order of 10'6 to 10'12 M. 
[0083] The present invention also embraces diagnostic 
applications that provide for detection of the expression of 
colon speci?c splice variants disclosed herein. This com 
prises detecting the expression of one or more of these genes 
at the RNA level and/or at the protein level. 
[0084] In this respect, a particular object of this invention 
resides in methods of detecting and/or staging cancer, par 
ticularly colon cancer, comprising (i) obtaining a human cell 
sample, particularly a human colon cell sample; and (ii) deter 
mining Whether such cell sample expresses a target molecule, 
Wherein said target molecule comprises the sequence of a 
gene or RNA comprising a nucleic acid sequence selected 
from the group consisting of SEQ ID NOS. l-44, 47, 52, 53, 
56, 57, 62, 65, 70, 73, 74, 76, 79, 82, 85, 88, 91, and 96; a 
sequence complementary thereto, or of a fragment of said 
gene or RNA having a siZe of at least 20 nucleotides in length, 
or an amino acid sequence encoded by such a nucleic acid. 
Determination of expression may comprise quantitative and/ 
or qualitative evaluations, e. g., absolute and/or relative mea 
sure of such expression levels. Typically, the expression level 
of said target molecule in said cell sample is compared to a 
reference expression level, Wherein a deviation from said 
reference expression level is indicative of the presence and/or 
stage of said cancer in said subject. The reference expression 
level may be an expression level as determined in a control 
sample (e.g., from a healthy tissue or subject) or a median 
expression level from healthy subjects. A “deviation” from 
said reference expression level designates any signi?cant 
change, such as an increase or decrease by at least 10%, 20%, 
or 30%, preferably by at least 40% or 50%, or even more. 

[0085] For nucleic acids, expression of the subject genes 
can be detected by knoWn nucleic acid detection methods, 
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e.g., Northern blot hybridization, strand displacement ampli 
?cation (SDA), catalytic hybridization ampli?cation (CHA), 
and other knoWn nucleic acid detection methods. Preferably, 
a cDNA library Will be made from colon cells obtained from 
a subject to be tested for colon cancer by PCR using primers 
corresponding to the novel isoforms disclosed in this appli 
cation. 
[0086] The presence or absence of a cancer can be deter 
mined based on Whether PCR products are obtained, and the 
level of expression. The levels of expression of such PCR 
product may be quanti?ed in order to determine the prognosis 
of a particular cancer patient, particularly a colon cancer 
patient (as the levels of expression of the PCR product often 
Will increase or decrease signi?cantly as the disease 
progresses.) This may provide a method for monitoring the 
status of a cancer patient. 

[0087] Alternatively, the status of a subject to be tested for 
cancer may be evaluated by testing biological ?uids (e.g., 
blood, urine, lymph), bodily excretions (e.g. fecal matter), 
exfoliated colonocytes, and the like With an antibody or anti 
bodies or fragment that speci?cally binds to the novel tumor 
antigens disclosed herein. 
[0088] Methods for using antibodies to detect antigen 
expression are Well knoWn and include ELISA, competitive 
binding assays, and the like. In general, such assays use an 
antibody or antibody fragment that speci?cally binds the 
target antigen directly or indirectly bound to a label that 
provides for detection, e.g. indicator enzymes, a radiolabels, 
?uorophores, or paramagnetic particles. 
[0089] Patients Which test positive for the enhanced pres 
ence of the antigen on cancer cells Will be diagnosed as 
having or being at increased risk of developing cancer. Addi 
tionally, the levels of antigen expression may be useful in 
determining patient status, i.e., hoW far disease has advanced 
(stage of cancer). 
[0090] As noted, the present invention provides novel 
splice variants that encode antigens that correlate to human 
cancer. The present invention also embraces variants thereof. 
As used herein “variants” means sequences that are at least 
about 75% identical thereto, more preferably at least about 
85% identical, and most preferably at least 90% identical and 
still more preferably at least about 95-99% identi?ed When 
these DNA sequences are compared to a nucleic acid 
sequence encoding the subject DNAs or a fragment thereof 
having a size of at least about 50 nucleotides. This includes 
allelic and splice variants of the subject genes. The present 
invention also encompasses nucleic acid sequences that 
hybridize to the subject splice variants under high, moderate 
or loW stringency conditions e.g., as described infra. 

[0091] Also, the present invention provides for primer pairs 
that result in the ampli?cation of DNAs encoding the subject 
novel genes or a portion thereof in an mRNA library obtained 
from a desired cell source, typically human colon cell or 
tissue sample. Typically, such primers Will be on the order of 
12 to 50 nucleotides in length, and Will be constructed such 
that they provide for ampli?cation of the entire or most of the 
target gene. 
[0092] Also, the invention embraces the antigens encoded 
by the subject DNAs or fragments thereof that bind to or 
elicits antibodies speci?c to the full-length antigens. Typi 
cally, such fragments Will be at least 10 amino acids in length, 
more typically at least 25 amino acids in length. 
[0093] As noted, the subject DNA fragments are expressed 
in a majority of colon tumor samples tested. The invention 

Oct. 16, 2008 

further contemplates the identi?cation of other cancers that 
express such genes and the use thereof to detect and treat such 
cancers. For example, the subject DNA fragments or variants 
thereof may be expressed on other cancers, e. g., breast, ovary, 
pancreas, lung or colon cancers. Essentially, the present 
invention embraces the detection of any cancer Wherein the 
expression of the subject novel genes or variants thereof 
correlate to a cancer or an increased likelihood of cancer. To 

facilitate under-study of the invention, the folloWing de?ni 
tions are provided. 

[0094] “Isolated tumor antigen or tumor protein” refers to 
any protein that is not in its normal cellular milieu. This 
includes by Way of example compositions comprising recom 
binant proteins encoded by the genes disclosed infra, phar 
maceutical compositions comprising such puri?ed proteins, 
diagnostic compositions comprising such puri?ed proteins, 
and isolated protein compositions comprising such proteins. 
In preferred embodiments, an isolated colon tumor protein 
according to the invention Will comprise a substantially pure 
protein, in that it is substantially free of other proteins, pref 
erably that is at least 90% pure, that comprises the amino acid 
sequence contained herein or natural homologues or mutants 
having essentially the same sequence. A naturally occurring 
mutant might be found, for instance, in tumor cells expressing 
a gene encoding a mutated protein according to the invention. 
[0095] “Native tumor antigen or tumor protein” refers to a 
protein that is a non-human primate homologue of the protein 
having the amino acid sequence contained infra. 
[0096] “Isolated colon tumor gene or nucleic acid 
sequence” refers to a nucleic acid molecule that encodes a 
tumor antigen according to the invention Which is not in its 
normal human cellular milieu, e.g., is not comprised in the 
human or non-human primate chromosomal DNA. This 
includes by Way of example vectors that comprise a gene 
according to the invention, a probe that comprises a gene 
according to the invention, and a nucleic acid sequence 
directly or indirectly attached to a detectable moiety, eg a 
?uorescent or radioactive label, or a DNA fusion that com 
prises a nucleic acid molecule encoding a gene according to 
the invention fused at its 5' or 3' end to a different DNA, eg 
a promoter or a DNA encoding a detectable marker or effector 
moiety. Also included are natural homologues or mutants 
having substantially the same sequence. Naturally occurring 
homologies that are degenerate Would encode the same pro 
tein including nucleotide differences that do not change the 
corresponding amino acid sequence. Naturally occurring 
mutants might be found in tumor cells, Wherein such nucle 
otide differences may result in a mutant tumor antigen. Natu 
rally occurring homologues containing conservative substi 
tutions are also encompassed. 

[0097] “Variant of colon tumor antigen or tumor protein” 
refers to a protein possessing an amino acid sequence that 
possess at least 90% sequence identity, more preferably at 
least 91% sequence identity, even more preferably at least 
92% sequence identity, still more preferably at least 93% 
sequence identity, still more preferably at least 94% sequence 
identity, even more preferably at least 95% sequence identity, 
still more preferably at least 96% sequence identity, even 
more preferably at least 97% sequence identity, still more 
preferably at least 98% sequence identity, and most prefer 
ably at least 99% sequence identity, to the corresponding 
native tumor antigen Wherein sequence identity is as de?ned 
infra. Preferably, this variant Will possess at least one biologi 
cal property in common With the native protein. 
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[0098] “Variant of colon tumor gene or nucleic acid mol 
ecule or sequence” refers to a nucleic acid sequence that 

possesses at least 90% sequence identity, more preferably at 
least 91%, more preferably at least 92%, even more prefer 
ably at least 93%, still more preferably at least 94%, even 
more preferably at least 95%, still more preferably at least 
96%, even more preferably at least 97%, even more prefer 
ably at least 98% sequence identity, and most preferably at 
least 99% sequence identity, to the corresponding native 
human nucleic acid sequence, Wherein “sequence identity” is 
as de?ned infra. 

[0099] “Fragment of colon antigen encoding nucleic acid 
molecule or sequence” refers to a nucleic acid sequence cor 

responding to a portion of the native human gene Wherein said 
portion is at least about 50 nucleotides in length, or 100, more 
preferably at least 150 nucleotides in length. 

[0100] “Antigenic fragments of colon tumor antigen” refer 
to polypeptides corresponding to a fragment of a colon pro 
tein or a variant or homologue thereof that When used itself or 

attached to an immunogenic carrier elicits antibodies that 
speci?cally bind the protein. Typically such antigenic frag 
ments Will be at least 8-15 amino acids in length, and may be 
much longer. 
[0101] Sequence identity or percent identity is intended to 
mean the percentage of the same residues shared betWeen tWo 

sequences, referenced to human protein A or protein B or 
gene A or gene B, When the tWo sequences are aligned using 
the Clustal method [Higgins et al, Cabios 8: 189-191 (1992)] 
of multiple sequence alignment in the Lasergene biocomput 
ing softWare (DNASTAR, INC, Madison, Wis.), or alignment 
programs available from the Genetics Computer Group 
(GCG Wisconsin package, Accelrys, San Diego, Calif.). In 
this method, multiple alignments are carried out in a progres 
sive manner, in Which larger and larger alignment groups are 
assembled using similarity scores calculated from a series of 
pairWise alignments. Optimal sequence alignments are 
obtained by ?nding the maximum alignment score, Which is 
the average of all scores betWeen the separate residues in the 
alignment, determined from a residue Weight table represent 
ing the probability of a given amino acid change occurring in 
tWo related proteins over a given evolutionary interval. Pen 
alties for opening and lengthening gaps in the alignment 
contribute to the score. The default parameters used With this 
program are as folloWs: gap penalty for multiple align 
ment:10; gap length penalty for multiple alignment:10; 
k-tuple value in pairWise alignment:1; gap penalty in pair 
Wise alignment:3; WindoW value in pairWise alignmenti5; 
diagonals saved in pairWise alignment:5. The residue Weight 
table used for the alignment program is PAM25O [Dayhoffet 
al., in Atlas of Protein Sequence and Structure, Dayhoff, Ed., 
NDRF, Washington, Vol. 5, suppl. 3, p. 345, (1978)]. 
[0102] Percent conservation is calculated from the above 
alignment by adding the percentage of identical residues to 
the percentage of positions at Which the tWo residues repre 
sent a conservative substitution (de?ned as having a log odds 
value of greater than or equal to 0.3 in the PAM250 residue 
Weight table). Conservation is referenced to human Gene A or 
gene B When determining percent conservation With non 
human Gene A or gene B, e. g. gene A or gene B, When 
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determining percent conservation. Conservative amino acid 
changes satisfying this requirement include: R-K; E-D, Y-F, 
L-M; V-l, Q-H. 

Polypeptide Fragments 

[0103] The invention provides polypeptide fragments of 
the disclosed proteins. Polypeptide fragments of the inven 
tion can comprise at least 8, more preferably at least 25, still 
more preferably at least 50 amino acid residues of the protein 
or an analogue thereof. More particularly such fragment Will 
comprise at least 75, 100, 125, 150, 175, 200, 225, 250, 275 
residues of the polypeptide encoded by the corresponding 
gene. Even more preferably, the protein fragment Will com 
prise the majority of the native protein, eg about 100 con 
tiguous residues of the native protein. 

Biologically Active Variants 

[0104] The invention also encompasses mutants of the 
novel colon proteins disclosed infra Which comprise an amino 
acid sequence that is at least 80%, more preferably 90%, still 
more preferably 95-99% similar to the native protein. 
[0105] Guidance in determining Which amino acid residues 
can be substituted, inserted, or deleted Without abolishing 
biological or immunological activity can be foundusing com 
puter programs Well knoWn in the art, such as DNASTAR or 
softWare from the Genetics Computer Group (GCG). Prefer 
ably, amino acid changes in protein variants are conservative 
amino acid changes, i.e., substitutions of similarly charged or 
uncharged amino acids. A conservative amino acid change 
involves substitution of one of a family of amino acids Which 
are related in their side chains. Naturally occurring amino 
acids are generally divided into four families: acidic (aspar 
tate, glutamate), basic (lysine, arginine, histidine), non-polar 
(alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), and uncharged polar (glycine, 
asparagine, glutamine, cystine, serine, threonine, tyrosine) 
amino acids. Phenylalanine, tryptophan, and tyrosine are 
sometimes classi?ed jointly as aromatic amino acids. 
[0106] A subset of mutants, called muteins, is a group of 
polypeptides in Which neutral amino acids, such as serines, 
are substituted for cysteine residues Which do not participate 
in disul?de bonds. These mutants may be stable over a 
broader temperature range than native secreted proteins. See 
Mark et al., US. Pat. No. 4,959,314. 
[0107] It is reasonable to expect that an isolated replace 
ment of a leucine With an isoleucine or valine, an aspartate 
With a glutamnate, a threonine With a serine, or a similar 
replacement of an amino acid With a structurally related 
amino acid Will not have a major effect on the biological 
properties of the resulting secreted protein or polypeptide 
variant. 
[0108] Protein variants include glycosylated forms, aggre 
gative conjugates With other molecules, and covalent conju 
gates With unrelated chemical moieties. Also, protein variants 
also include allelic variants, species variants, and muteins. 
Truncations or deletions of regions Which do not affect the 
differential expression of the gene are also variants. Covalent 
variants can be prepared by linking functionalities to groups 
Which are found in the amino acid chain or at the N- or 
C-terminal residue, as is knoWn in the art. 
[0109] It Will be recogniZed in the art that some amino acid 
sequence of the colon proteins of the invention can be varied 
Without signi?cant effect on the structure or function of the 
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protein. If such differences in sequence are contemplated, it 
should be remembered that there are critical areas on the 
protein Which determine activity. In general, it is possible to 
replace residues that form the tertiary structure, provided that 
residues performing a similar function are used. In other 
instances, the type of residue may be completely unimportant 
if the alteration occurs at a non-critical region of the protein. 
The replacement of amino acids can also change the selectiv 
ity of binding to cell surface receptors. Ostade et al., Nature 
361:266-268 (1993) describes certain mutations resulting in 
selective binding of TNF-alpha to only one of the tWo knoWn 
types of TNF receptors. Thus, the polypeptides of the present 
invention may include one or more amino acid substitutions, 
deletions or additions, either from natural mutations or 
human manipulation. 
[0110] The invention further includes variations of the 
colon proteins disclosed infra Which shoW comparable 
expression patterns or Which include antigenic regions. Such 
mutants include deletions, insertions, inversions, repeats, and 
site substitutions. Guidance concerning Which amino acid 
changes are likely to be phenotypically silent can be found in 
BoWie, J. U., et al., “Deciphering the Message in Protein 
Sequences: Tolerance to Amino Acid Substitutions,” Science 
247:1306-1310 (1990). 
[0111] Of particular interest are substitutions of charged 
amino acids With another charged amino acid and With neutral 
or negatively charged amino acids. The latter results in pro 
teins With reduced positive charge to improve the character 
istics of the disclosed protein. The prevention of aggregation 
is highly desirable. Aggregation of proteins not only results in 
a loss of activity but can also be problematic When preparing 
pharmaceutical formulations, because they can be immuno 
genic. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36:838-845 (1987); Cleland 
et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307 
377 (1993)). 
[0112] Amino acids in the polypeptides of the present 
invention that are essential for function can be identi?ed by 
methods knoWn in the art, such as site-directed mutagenesis 
or alanine-scanning mutagenesis (Cunningham and Wells, 
Science 244: 1081-1085 (1989)). The latter procedure intro 
duces single alanine mutations at every residue in the mol 
ecule. The resulting mutant molecules are then tested for 
biological activity such as binding to a natural or synthetic 
binding partner. Sites that are critical for ligand-receptor 
binding can also be determined by structural analysis such as 
crystallization, nuclear magnetic resonance or photoaf?nity 
labeling (Smith et al., .1. Mol. Biol. 224:899-904 (1992) and de 
Vos et al. Science 255: 306-312 (1992)). 
[0113] As indicated, changes are preferably of a minor 
nature, such as conservative amino acid substitutions that do 
not signi?cantly affect the folding or activity of the protein. 
Of course, the number of amino acid substitutions a skilled 
artisan Would make depends on many factors, including those 
described above. Generally speaking, the number of substi 
tutions for any givenpolypeptide Will not be more than 50, 40, 
30, 25, 20, 15, 10, 5 or 3. 

Fusion Proteins 

[0114] Fusion proteins comprising proteins or polypeptide 
fragments of the subject colon tumor antigen can also be 
constructed. Fusion proteins are useful for generating anti 
bodies against amino acid sequences and for use in various 
assay systems. For example, fusion proteins can be used to 
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identify proteins Which interact With a protein of the invention 
or Which interfere With its biological function. Physical meth 
ods, such as protein a?inity chromatography, or library-based 
assays for protein-protein interactions, such as the yeast tWo 
hybrid or phage display systems, can also be used for this 
purpose. Such methods are Well knoWn in the art and can also 
be used as drug screens. Fusion proteins comprising a signal 
sequence and/ or a transmembrane domain of a protein 
according to the invention or a fragment thereof can be used 
to target other protein domains to cellular locations in Which 
the domains are not normally found, such as bound to a 
cellular membrane or secreted extracellularly. 

[0115] A fusion protein comprises tWo protein segments 
fused together by means of a peptide bond. As noted, these 
fragments may range in siZe from about 8 amino acids up to 
the full length of the protein. 
[0116] The second protein segment can be a full-length 
protein or a polypeptide fragment. Proteins commonly used 
in fusion protein construction include [3-galactosidase, [3-glu 
curonidase, green ?uorescent protein (GFP), auto?uorescent 
proteins, including blue ?uorescent protein (BFP), glu 
tathione-S-transferase (GST), luciferase, horseradish peroxi 
dase (HRP), and chloramphenicol acetyltransferase (CAT). 
Additionally, epitope tags can be used in fusion protein con 
structions, including histidine (His) tags, FLAG tags, in?u 
enZa hemagglutinin (HA) tags, Myc tags, VSV-G tags, and 
thioredoxin (Trx) tags. Other fusion constructions can 
include maltose binding protein (MBP), S-tag, Lex a DNA 
binding domain (DBD) fusions, GAL4 DNA binding domain 
fusions, and herpes simplex virus (HSV) BP 16 protein 
fusions. 

[0117] These fusions can be made, for example, by 
covalently linking tWo protein segments or by standard pro 
cedures in the art of molecular biology. Recombinant DNA 
methods can be used to prepare fusion proteins, for example, 
by making a DNA construct Which comprises a coding 
sequence encoding a possible antigen according to the inven 
tion or a fragment thereof in proper reading frame With a 
nucleotide encoding the second protein segment and express 
ing the DNA construct in a host cell, as is knoWn in the art. 
Many kits for constructing fusion proteins are available from 
companies that supply research labs With tools for experi 
ments, including, for example, Promega Corporation (Madi 
son, Wis.), Stratagene (La Jolla, Calif.), Clontech (Mountain 
VieW, Calif.), Santa CruZ Biotechnology (Santa CruZ, Calif.), 
MBL International Corporation (MIC; WatertoWn, Mass.), 
and Quantum Biotechnologies (Montreal, Canada; 1-888 
DNA-KITS). 
[0118] Proteins, fusion proteins, or polypeptides of the 
invention can be produced by recombinant DNA methods. 
For production of recombinant proteins, fusion proteins, or 
polypeptides, a sequence encoding the protein can be 
expressed in prokaryotic or eukaryotic host cells using 
expression systems knoWn in the art. These expression sys 
tems include bacterial, yeast, insect, and mammalian cells. 
[0119] The resulting expressed protein can then be puri?ed 
from the culture medium or from extracts of the cultured cells 
using puri?cation procedures knoWn in the art. For example, 
for proteins fully secreted into the culture medium, cell-free 
medium can be diluted With sodium acetate and contacted 
With a cation exchange resin, folloWed by hydrophobic inter 
action chromatography. Using this method, the desired pro 
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tein or polypeptide is typically greater than 95% pure. Further 
puri?cation can be undertaken, using, for example, any of the 
techniques listed above. 
[0120] It may be necessary to modify a protein produced in 
yeast or bacteria, for example by phosphorylation or glyco 
sylation of the appropriate sites, in order to obtain a functional 
protein. Such covalent attachments can be made using knoWn 
chemical or enzymatic methods. 

[0121] A protein orpolypeptide of the invention can also be 
expressed in cultured host cells in a form Which Will facilitate 
puri?cation. For example, a protein or polypeptide can be 
expressed as a fusion protein comprising, for example, mal 
tose binding protein, glutathione-S-transferase, or thiore 
doxin, and puri?ed using a commercially available kit. Kits 
for expression and puri?cation of such fusion proteins are 
available from companies such as NeW England BioLabs, 
Pharmacia, and lnvitrogen. Proteins, fusion proteins, or 
polypeptides can also be tagged With an epitope, such as a 
“Flag” epitope (Kodak), and puri?edusing an antibody Which 
speci?cally binds to that epitope. 
[0122] The coding sequence of the protein variants identi 
?ed through the sequences disclosed herein can also be used 
to construct transgenic animals, such as mice, rats, guinea 
pigs, coWs, goats, pigs, or sheep. Female transgenic animals 
can then produce proteins, polypeptides, or fusion proteins of 
the invention in their milk. Methods for constructing such 
animals are knoWn and Widely used in the art. 

[0123] Alternatively, synthetic chemical methods, such as 
solid phase peptide synthesis, can be used to synthesize a 
secreted protein or polypeptide. General means for the pro 
duction of peptides, analogs or derivatives are outlined in 
Chemistry and Biochemistry of Amino Acids, Peptides, and 
ProteinsiA Survey of Recent Developments, B. Weinstein, 
ed. (1983). Substitution of D-amino acids for the normal 
L-stereoisomer can be carried out to increase the half-life of 
the molecule. 

[0124] Typically, homologous polynucleotide sequences 
can be con?rmed by hybridization under stringent conditions, 
as is knoWn in the art. For example, using the folloWing Wash 
conditions: 2><SSC (0.3 M NaCl, 0.03 M sodium citrate, pH 
7.0), 0.1% SDS, room temperature tWice, 30 minutes each; 
then 2><SSC, 0.1% SDS, 50° C. once, 30 minutes; then 
2><SSC, room temperature tWice, 10 minutes each, homolo 
gous sequences can be identi?ed Which contain at most about 
25-30% basepair mismatches. More preferably, homologous 
nucleic acid strands contain 15-25% basepair mismatches, 
even more preferably 5-15% basepair mismatches. 

[0125] The invention also provides polynucleotide probes 
Which can be used to detect complementary nucleotide 
sequences, for example, in hybridization protocols such as 
Northern or Southern blotting or in situ hybridizations. Poly 
nucleotide probes of the invention comprise at least 12, 13, 
14, 15, 16, 17, 18, 19, 20, 30, or 40 or more contiguous 
nucleotides of the nucleic acid sequences provided herein. 
Polynucleotide probes of the invention can comprise a detect 
able label, such as a radioisotopic, ?uorescent, enzymatic, or 
chemiluminescent label. 

[0126] Isolated genes corresponding to the cDNA 
sequences disclosed herein are also provided. Standard 
molecular biology methods can be used to isolate the corre 
sponding genes using the cDNA sequences provided herein. 
These methods include preparation of probes or primers from 
the nucleotide sequence disclosed herein for use in identify 
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ing or amplifying the genes from mammalian, including 
human, genomic libraries or other sources of human genomic 
DNA. 
[0127] Polynucleotide molecules of the invention can also 
be used as primers to obtain additional copies of the poly 
nucleotides, using polynucleotide ampli?cation methods. 
Polynucleotide molecules can be propagated in vectors and 
cell lines using techniques Well knoWn in the art. Polynucle 
otide molecules can be on linear or circular molecules. They 
can be on autonomously replicating molecules or on mol 
ecules Without replication sequences. They can be regulated 
by their oWn or by other regulatory sequences, as is knoWn in 
the art. 

Polynucleotide Constructs 

[0128] Polynucleotide molecules comprising the coding 
sequences of the gene variants identi?ed through the 
sequences disclosed herein can be used in a polynucleotide 
construct, such as a DNA or RNA construct. Polynucleotide 
molecules of the invention can be used, for example, in an 
expression construct to express all or a portion of a protein, 
variant, fusion protein, or single-chain antibody in a host cell. 
An expression construct comprises a promoter Which is func 
tional in a chosen host cell. The skilled artisan can readily 
select an appropriate promoter from the large number of cell 
type-speci?c promoters knoWn and used in the art. The 
expression construct can also contain a transcription termi 
nator Which is functional in the host cell. The expression 
construct comprises a polynucleotide segment Which encodes 
all or a portion of the desired protein. The polynucleotide 
segment is located doWnstream from the promoter. Transcrip 
tion of the polynucleotide segment initiates at the promoter. 
The expression construct can be linear or circular and can 
contain sequences, if desired, for autonomous replication. 
[0129] Also included are polynucleotide molecules com 
prising the promoter and UTR sequences of the subject novel 
genes, operably linked to the associated protein coding 
sequence and/or other sequences encoding a detectable or 
selectable marker. Such promoter and/or UTR-based con 
structs are useful for studying the transcriptional and transla 
tional regulation of protein expression, and for identifying 
activating and/or inhibitory regulatory proteins. 

Host Cells 

[0130] An expression construct can be introduced into a 
host cell. The host cell comprising the expression construct 
can be any suitable prokaryotic or eukaryotic cell. Expression 
systems in bacteria include those described in Chang et al., 
Nature 275:615 (1978); Goeddel et al., Nature 281: 544 
(1979); Goeddel et al., NucleicAcids Res. 8:4057 (1980); EP 
36,776; US. Pat. No. 4,551,433; deBoer et al., Proc. Natl. 
Acad. Sci. USA 80: 21-25 (1983); and Siebenlist et al., Cell 
20: 269 (1980). 
[0131] Expression systems in yeast include those described 
in Hinnnen et al., Proc. Natl. Acad. Sci. USA 75: 1929 (1978); 
Ito etal.,JBacteri0l153: 163 (1983); Kurtz et al., Mol. Cell. 
Biol. 6: 142 (1986); Kunze et al., JBasic Microbiol. 25: 141 
(1985); Gleeson et al., .1. Gen. Microbiol. 132: 3459 (1986), 
Roggenkamp et al., Mol. Gen. Genet. 202: 302 (1986)); Das 
et al., J Bacteriol. 158: 1165 (1984); De Louvencourt et al., J 
Bacteriol. 154:737 (1983), Van den Berg et al., Bio/Technol 
ogy 8: 135 (1990); Kunze et al., .1. Basic Microbiol. 25: 141 
(1985); Cregg et al., Mol. Cell. Biol. 5: 3376 (1985); US. Pat. 
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No. 4,837,148; US. Pat. No. 4,929,555; Beach and Nurse, 
Nature 300: 706 (1981); DavidoW et al., Curr Genet. 10: 380 
(1985); Gaillardin et al., Curr. Genet. 10: 49 (1985); Ballance 
et al., Biochem. Biophys. Res. Commun. 112: 284-289 (1983); 
Tilburn et al., Gene 26: 205-22 (1983); Yelton et al., Proc. 
Natl.Acad, Sci. USA 81: 1470-1474 (1984); Kelly and Hynes, 
EMBOJ. 4: 475479 (1985); EP 244,234; and WO 91/00357. 
[0132] Expression of heterologous genes in insects can be 
accomplished as described in US. Pat. No. 4,745,051; Frie 
sen et al. (1986) “The Regulation of Baculovirus Gene 
Expression” in: THE MOLECULAR BIOLOGY OF BACU 
LOVIRUSES (W. Doer?er, ed.); EP 127,839; EP 155,476; 
Vlak et al., J. Gen. Virol. 69: 765-776 (1988); Miller et al., 
Ann. Rev. Microbiol. 42: 177 (1988); Carbonell et al., Gene 
73: 409 (1988); Maeda et al., Nature 315: 592-594 (1985); 
Lebacq-Verheyden et al., Mol. Cell. Biol. 8: 3129 (1988); 
Smith et al., Proc. Natl. Acad. Sci. USA 82: 8404 (1985); 
Miyajima et al., Gene 58: 273 (1987); and Martin et al., DNA 
7:99 (1988). Numerous baculoviral strains and variants and 
corresponding permissive insect host cells from hosts are 
described in LuckoW et al., Bio/Technology (1988) 6: 47-55, 
Miller et al., in GENETIC ENGINEERING (SetloW, J. K. et 
al. eds.), Vol. 8, pp. 277-279 (Plenum Publishing, 1986); and 
Maeda et al., Nature, 315: 592-594 (1985). 
[0133] Mammalian expression can be accomplished as 
described in Dijkema et al., EMBO J. 4: 761 (1985); Gorman 
et al., Proc. Natl. Acad. Sci. USA 79: 6777 (1982b); Boshart et 
al., Cell 41: 521 (1985); and US. Pat. No. 4,399,216. Other 
features of mammalian expression can be facilitated as 
described in Ham and Wallace, Meth Enz. 58: 44 (1979); 
[0134] Expression constructs can be introduced into host 
cells using any technique knoWn in the art. These techniques 
include transferrin-polycation-mediated DNA transfer, trans 
fection With naked or encapsulated nucleic acids, liposome 
mediated cellular fusion, intracellular transportation of DNA 
coated latex beads, protoplast fusion, viral infection, 
electroporation, “gene gun,” and calcium phosphate-medi 
ated transfection. 
[0135] The invention can also include hybrid and modi?ed 
forms thereof including fusion proteins, fragments and 
hybrid and modi?ed forms in Which certain amino acids have 
been deleted or replaced, modi?cations such as Where one or 
more amino acids have been changed to a modi?ed amino 
acid or unusual amino acid. 

[0136] Also included Within the meaning of substantially 
homologous is any human or non-human primate protein 
Which may be isolated by virtue of cross-reactivity With anti 
bodies to proteins encoded by a gene described herein or 
Whose encoding nucleotide sequences including genomic 
DNA, mRNA or cDNA may be isolated through hybridiza 
tion With the complementary sequence of genomic or subge 
nomic nucleotide sequences or cDNA of a gene herein or 
fragments thereof. It Will also be appreciated by one skilled in 
the art that degenerate DNA sequences can encode a tumor 
protein according to the invention and these are also intended 
to be included Within the present invention as are allelic 
variants of the subject genes. 
[0137] Preferred is a colon protein according to the inven 
tion prepared by recombinant DNA technology. By “pure 
form” or “puri?ed form” or “substantially puri?ed form” it is 
meant that a protein composition is substantially free of other 
proteins Which are not the desired protein. 
[0138] The present invention also includes therapeutic or 
pharmaceutical compositions comprising a protein according 
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to the invention in an effective amount for treating patients 
With disease, and a method comprising administering a thera 
peutically effective amount of the protein. These composi 
tions and methods are useful for treating cancers associated 
With the subject proteins, e.g. colon cancer. One skilled in the 
art can readily use a variety of assays knoWn in the art to 
determine Whether the protein Would be useful in promoting 
survival or functioning in a particular cell type. 

[0139] Anti-Colon Antigen Antibodies 
[0140] As noted, the invention includes the preparation and 
use of anti-colon antigen antibodies and fragments for use as 
diagnostics and therapeutics. These antibodies may be poly 
clonal or monoclonal. Polyclonal antibodies can be prepared 
by immunizing rabbits or other animals by injecting antigen 
folloWed by subsequent boosts at appropriate intervals. The 
animals are bled and sera assayed against puri?ed protein 
usually by ELISA or by bioassay based upon the ability to 
block the action of the corresponding gene. When using avian 
species, e.g., chicken, turkey and the like, the antibody can be 
isolated from the yolk of the egg. Monoclonal antibodies can 
be prepared after the method of Milstein and Kohler by fusing 
splenocytes from immuniZed mice With continuously repli 
cating tumor cells such as myeloma or lymphoma cells. [Mil 
stein and Kohler, Nature 256:495-497 (1975); Gulfre and 
Milstein, Methods in Enzymology: Immunochemical Tech 
niques 73:1-46, Langone and Banatis eds., Academic Press, 
(1981) Which are incorporated by reference]. The hybridoma 
cells so formed are then cloned by limiting dilution methods 
and supernates assayed for antibody production by ELISA, 
RIA or bioassay. 

[0141] The unique ability of antibodies to recogniZe and 
speci?cally bind to target proteins provides an approach for 
treating an overexpression of the protein. Thus, another 
aspect of the present invention provides for a method for 
preventing or treating diseases involving overexpression of 
the protein by treatment of a patient With speci?c antibodies 
to the protein. 

[0142] Speci?c antibodies, either polyclonal or mono 
clonal, to the protein can be produced by any suitable method 
knoWn in the art as discussed above. For example, by recom 
binant methods, preferably in eukaryotic cells murine or 
human monoclonal antibodies can be produced by hybridoma 
technology or, alternatively, the protein, or an immunologi 
cally active fragment thereof, or an anti-idiotypic antibody, or 
fragment thereof can be administered to an animal to elicit the 
production of antibodies capable of recognizing and binding 
to the protein. Such antibodies can be from any class of 
antibodies including, but not limited to IgG, IgA, 1 gM, IgD, 
and IgE or in the case of avian species, IgY and from any 
subclass of antibodies. 

[0143] The availability of isolated protein alloWs for the 
identi?cation of small molecules and loW molecular Weight 
compounds that inhibit the binding of protein to binding 
partners, through routine application of high-throughput 
screening methods (HTS). HTS methods generally refer to 
technologies that permit the rapid assaying of lead com 
pounds for therapeutic potential. HTS techniques employ 
robotic handling of test materials, detection of positive sig 
nals, and interpretation of data. Lead compounds may be 
identi?ed via the incorporation of radioactivity or through 
optical assays that rely on absorbance, ?uorescence or lumi 
nescence as read-outs. [GonZaleZ, J. E. et al, Curr Opin. 
Biotech. 9:624-63 1 (1998)]. 
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[0144] Model systems are available that can be adapted for 
use in high throughput screening for compounds that inhibit 
the interaction of protein With its ligand, for example by 
competing With protein for ligand binding. Sarubbi et al., 
Anal. Biochem. 237:70-75 (1996) describe cell-free, non 
isotopic assays for discovering molecules that compete With 
natural ligands for binding to the active site of IL-1 receptor. 
Martens, C. et al., Anal. Biochem. 273:20-31 (1999) describe 
a generic particle-based nonradioactive method in Which a 
labeled ligand binds to its receptor immobiliZed on a particle; 
label on the particle decreases in the presence of a molecule 
that competes With the labeled ligand for receptor binding. 

(i) Starting Materials and Methods 

[0145] Immunoglobulins (lg) and certain variants thereof 
are knoWn and many have been prepared in recombinant cell 
culture. For example, see US. Pat. No. 4,745,055; EP 256, 
654; EP 120,694; EP 125,023; EP 255,694; EP 266,663; W0 
30 88/03559; Faulkneret al., Nature, 298: 286 (1982); Mor 
rison, J. Immun., 123: 793 (1979); Koehler et al., Proc. Natl. 
Acad. Sci. USA, 77: 2197 (1980); Raso et al., Cancer Res., 
41: 2073 (1981); Morrison et al., Ann. Rev. Immunol., 2: 239 
(1984); Morrison, Science, 229: 1202 (1985); and Morrison 
et al., Proc. Natl. Acad. Sci. USA, 81: 6851 (1984). Reas 
sorted immunoglobulin chains are also knoWn. See, for 
example, US. Pat. No. 4,444,878; WO 88/03565; and EP 
68,763 and references cited therein. The immunoglobulin 
moiety in the chimeras of the present invention may be 
obtained from IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA, 
IgE, IgD, or IgM, but preferably from IgG-l or IgG-3. 

(ii) Polyclonal Antibodies 

[0146] Polyclonal antibodies to the subject colon antigens 
are generally raised in animals by multiple subcutaneous (sc) 
or intraperitoneal (ip) injections of the antigen and an adju 
vant. It may be useful to conjugate the antigen or a fragment 
containing the target amino acid sequence to a protein that is 
immunogenic in the species to be immunized, e.g., keyhole 
limpet hemocyanin, serum albumin, bovine thyroglobulin, or 
soybean trypsin inhibitor using a bifunctional or derivatiZing 
agent, for example, maleimidobenZoyl sulfosuccinimide 
ester (conjugation through cysteine residues), N-hydroxysuc 
cinimide (through lysine residues), glutaraldehyde or suc 
cinic anhydride. 
[0147] Animals are immuniZed against the polypeptide or 
fragment, immunogenic conjugates, or derivatives by com 
bining about 1 mg or 1 pg of the peptide or conjugate (for 
rabbits or mice, respectively) With 3 volumes of Freund’s 
complete adj uvant and injecting the solution intradermally at 
multiple sites. One month later the animals are boosted With 
1/5 to 1/10 the original amount of peptide or conjugate in Fre 
und’s complete adjuvant by subcutaneous injection at mul 
tiple sites. Seven to 14 days later the animals are bled and the 
serum is assayed for antibody titer to the antigen or a fragment 
thereof. Animals are boosted until the titer plateaus. Prefer 
ably, the animal is boosted With the conjugate of the same 
polypeptide or fragment thereof, but conjugated to a different 
protein and/or through a different cross-linking reagent. Con 
jugates also can be made in recombinant cell culture as pro 
tein fusions. Also, aggregating agents such as alum are suit 
ably used to enhance the immune response. 
(iii) Monoclonal Antibodies 
[0148] Monoclonal antibodies are obtained from a popula 
tion of substantially homogeneous antibodies, i.e., the indi 
vidual antibodies comprising the population are identical 
except for possible naturally occurring mutations that may be 
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present in minor amounts. Thus, the modi?er “monoclonal” 
indicates the character of the antibody as not being a mixture 
of discrete antibodies. 
[0149] For example, monoclonal antibodies using for prac 
ticing this invention may be made using the hybridoma 
method ?rst described by Kohler and Milstein, Nature, 256: 
495 (1975), or may be made by recombinant DNA methods 
(Cabilly et al., supra). 
[0150] In the hybridoma method, a mouse or other appro 
priate host animal, such as a hamster, is immuniZed as here 
inabove described to elicit lymphocytes that produce or are 
capable of producing antibodies that Will speci?cally bind to 
the antigen or fragment thereof used for immuniZation. Alter 
natively, lymphocytes may be immuniZed in vitro. Lympho 
cytes then are fused With myeloma cells using a suitable 
fusing agent, such as polyethylene glycol, to form a hybri 
doma cell (Goding, Monoclonal Antibodies: Principles and 
Practice, pp. 59-103 [Academic Press, 1986]). 
[0151] The hybridoma cells thus prepared are seeded and 
groWn in a suitable culture medium that preferably contains 
one or more substances that inhibit the groWth or survival of 
the unfused, parental myeloma cells. For example, if the 
parental myeloma cells lack the enZyme hypoxanthine gua 
nine phosphoribosyl transferase (HGPRT or HPRT), the cul 
ture medium for the hybridomas typically Will include hypox 
anthine, aminopterin, and thymidine (HAT medium), Which 
substances prevent the groWth of HGPRT-de?cient cells. 
[0152] Preferred myeloma cells are those that fuse e?i 
ciently, support stable high-level production of antibody by 
the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. Among these, preferred 
myeloma cell lines are murine myeloma lines, such as those 
derived from MOPC-21 and MPC-1 1 mouse tumors available 
from the Salk Institute Cell Distribution Center, San Diego, 
Calif. USA, and SP-2 cells available from the American Type 
Culture Collection, Rockville, Md. USA. 
[0153] Culture medium in Which hybridoma cells are groW 
ing is assayed for production of monoclonal antibodies 
directed against the colon antigen. Preferably, the binding 
speci?city of monoclonal antibodies produced by hybridoma 
cells is determined by immunoprecipitation or by an in vitro 
binding assay, such as radioimmunoassay (RIA) or enzyme 
linked immunoabsorbent assay (ELISA). 
[0154] The binding a?inity of the monoclonal antibody 
can, for example, be determined by the Scatchard analysis of 
Munson and Pollard, Anal. Biochem., 107: 220 (1980). 
[0155] After hybridoma cells are identi?ed that produce 
antibodies of the desired speci?city, a?inity, and/or activity, 
the clones may be subcloned by limiting dilution procedures 
and groWn by standard methods (Goding, supra). Suitable 
culture media for this purpose include, for example, D-MEM 
or RPMI-1640 medium. In addition, the hybridoma cells may 
be groWn in vivo as ascites tumors in an animal. 

[0156] The monoclonal antibodies secreted by the sub 
clones are suitably separated from the culture medium, 
ascites ?uid, or serum by conventional immunoglobulin puri 
?cation procedures such as, for example, protein 
A-Sepharose, hydroxyapatite chromatography, gel electro 
phoresis, dialysis, or a?inity chromatography. 
[0157] DNA encoding the monoclonal antibodies of the 
invention is readily isolated and sequenced using conven 
tional procedures (e. g., by using oligonucleotide probes that 
are capable of binding speci?cally to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma 
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cells of the invention serve as a preferred source of such DNA. 
Once isolated, the DNA may be placed into expression vec 
tors, which are then transfected into host cells such as E. coli 
cells, simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglo 
bulin protein, to obtain the synthesis of monoclonal antibod 
ies in the recombinant host cells. Review articles on recom 
binant expression in bacteria of DNA encoding the antibody 
include Skerra et al., Curr. Opinion in Immunol., 5: 256-262 
(1993) and Pluckthun, Immunol. Revs., 130: 151-188 (1992). 
A preferred expression system is the NEOSPLATM expres 
sion system of IDEC above-referenced. 
[0158] The DNA also may be modi?ed, for example, by 
substituting the coding sequence for human heavy- and light 
chain constant domains in place of the homologous murine 
sequences (Morrison, et al., Proc. Natl. Acad. Sci. USA, 81: 
6851 [1984] ), or by covalently j oining to the immunoglobulin 
coding sequence all or part of the coding sequence for a 
non-immunoglobulin polypeptide. In that manner, “chi 
meric” or “hybrid” antibodies are prepared that have the 
binding speci?city of an anti-colon antigen monoclonal anti 
body herein. 
[0159] Typically such non-immunoglobulin polypeptides 
are substituted for the constant domains of an antibody of the 
invention, or they are substituted for the variable domains of 
one antigen-combining site of an antibody of the invention to 
create a chimeric bivalent antibody comprising one antigen 
combining site having speci?city for colon antigen according 
to the invention and another antigen-combining site having 
speci?city for a different antigen. 
[0160] Chimeric or hybrid antibodies also may be prepared 
in vitro using known methods in synthetic protein chemistry, 
including those involving crosslinking agents. For example, 
immunotoxins may be constructed using a disul?de-ex 
change reaction or by forming a thioether bond. Examples of 
suitable reagents for this purpose include iminothiolate and 
methyl-4 -mercaptobutyrimidate. 

(iv) Humanized Antibodies 

[0161] Methods for humanizing non-human antibodies are 
well known in the art. Generally, a humanized antibody has 
one or more amino acid residues introduced into it from a 
source which is non-human. These non-human amino acid 
residues are often referred to as “import” residues, which are 
typically taken from an “import” variable domain. Human 
ization can be essentially performed following the method of 
Winter and co-workers (Jones et al., Nature 321, 522-525 
[1986]; Riechmann et al., Nature 332, 323-327 [1988]; Ver 
hoeyen et al., Science 239, 1534-1536 [1988]), by substitut 
ing rodent CDRs or CDR sequences for the corresponding 
sequences of a human antibody. Accordingly, such “human 
ized” antibodies are chimeric antibodies (Cabilly et al., 
supra), wherein substantially less than an intact human vari 
able domain has been substituted by the corresponding 
sequence from a non-human species. In practice, humanized 
antibodies are typically human antibodies in which some 
CDR residues and possibly some FR residues are substituted 
by residues from analogous sites in rodent antibodies. 
[0162] The choice of human variable domains, both light 
and heavy, to be used in making the humanized antibodies is 
very important to reduce antigenicity. According to the so 
called “best-?t” method, the sequence of the variable domain 
of a rodent antibody is screened against the entire library of 
known human variable-domain sequences. The human 
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sequence which is closest to that of the rodent is then accepted 
as the human framework (PR) for the humanized antibody 
(Sims et al., J. Immunol., 151: 2296 [1993]; Chothia and 
Lesk, J. Mol. Biol., 196: 901 [1987]). Another method uses a 
particular framework derived from the consensus sequence of 
all human antibodies of a particular subgroup of light or 
heavy chains. The same framework may be used for several 
different humanized antibodies (Carter et al., Proc. Natl. 
Acad. Sci. USA, 89: 4285 [1992]; Presta et al., J. Immunol., 
151: 2623 [1993]). 
[0163] It is further important that antibodies be humanized 
with retention of high a?inity for the antigen and other favor 
able biological properties. To achieve this goal, according to 
a preferred method, humanized antibodies are prepared by a 
process of analysis of the parental sequences and various 
conceptual humanized products using three-dimensional 
models of the parental and humanized sequences. Three 
dimensional immunoglobulin models are commonly avail 
able and are familiar to those skilled in the art. Computer 
programs are available which illustrate and display probable 
three-dimensional conformational structures of selected can 
didate immunoglobulin sequences. Inspection of these dis 
plays permits analysis of the likely role of the residues in the 
functioning of the candidate immunoglobulin sequence, i.e., 
the analysis of residues that in?uence the ability of the can 
didate immunoglobulin to bind its antigen. In this way, FR 
residues can be selected and combined from the consensus 
and import sequences so that the desired antibody character 
istic, such as increased a?inity for the target antigen(s), is 
achieved. In general, the CDR residues are directly and most 
substantially involved in in?uencing antigen binding. 

(v) Human Antibodies 

[0164] Human monoclonal antibodies can be made by the 
hybridoma method. Human myeloma and mouse-human het 
eromyeloma cell lines for the production of human mono 
clonal antibodies have been described, for example, by Koz 
bor, J. Immunol. 133, 3001 (1984); Brodeur, et al., 
Monoclonal Antibody Production Techniques and Applica 
tions, pp. 51-63 (Marcel Dekker, Inc., New York, 1987); and 
Boerner et al., J. Immunol., 147: 86-95 (1991). 
[0165] It is now possible to produce transgenic animals 
(e.g., mice) that are capable, upon immunization, of produc 
ing a fall repertoire of human antibodies in the absence of 
endogenous immunoglobulin production. For example, it has 
been described that the homozygous deletion of the antibody 
heavy-chain joining region (JH) gene in chimeric and germ 
line mutant mice results in complete inhibition of endogenous 
antibody production. Transfer of the human germ-line immu 
noglobulin gene array in such germ-line mutant mice will 
result in the production of human antibodies upon antigen 
challenge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci. 
USA, 90: 2551 (1993); Jakobovits et al., Nature, 362: 255 
258 (1993); Bruggermann et al., Year in Immuno., 7: 33 
(1 993). 
[0166] Alternatively, the phage display technology (Mc 
Cafferty et al., Nature, 348: 552-553 [1990]) can be used to 
produce human antibodies and antibody fragments in vitro, 
from immunoglobulin variable (V) domain gene repertoires 
from non-immunized donors. According to this technique, 
antibody V domain genes are cloned in-frame into either a 
major or minor coat protein gene of a ?lamentous bacterioph 
age, such as M13 or fd, and displayed as functional antibody 
fragments on the surface of the phage particle. Because the 
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?lamentous particle contains a single-stranded DNA copy of 
the phage genome, selections based on the functional prop 
erties of the antibody also result in selection of the gene 
encoding the antibody exhibiting those properties. Thus, the 
phage mimics some of the properties of the B-cell. Phage 
display can be performed in a variety of formats; for their 
revieW see, e.g., Johnson and ChisWell, Curr. Op. Struct. 
Biol., 3: 564-571 (1993). Several sources ofV-gene segments 
can be used for phage display. Clackson et al., Nature, 352: 
624-628 (1991) isolated a diverse array of anti-oxaZolone 
antibodies from a small random combinatorial library of V 
genes derived from the spleens of immuniZed mice. A reper 
toire of V genes from non-immunized human donors can be 
constructed and antibodies to a diverse array of antigens 
(including self-antigens) can be isolated essentially folloWing 
the techniques described by Marks et al., J. Mol. Biol., 222: 
581-597 (1991), or Gri?ith et al., EMBO J., 12: 725-734 
(1993). 
[0167] In a natural immune response, antibody genes accu 
mulate mutations at a high rate (somatic hypermutation). 
Some of the changes introduced Will confer higher a?inity, 
and B cells displaying high-a?inity surface immunoglobulin 
are preferentially replicated and differentiated during subse 
quent antigen challenge. This natural process can be mim 
icked by employing the technique knoWn as “chain shu?ling” 
(Marks et al., Bio/Technology, 10: 779-783 [1992]). In this 
method, the a?inity of “primary” human antibodies obtained 
by phage display can be improved by sequentially replacing 
the heavy and light chain V region genes With repertoires of 
naturally occurring variants (repertoires) of V domain genes 
obtained from non-immunized donors. This technique alloWs 
the production of antibodies and antibody fragments With 
a?inities in the nM range. A strategy for making very large 
phage antibody repertoires has been described by Waterhouse 
et al., Nucl. Acids Res., 21: 2265-2266 (1993). 
[0168] Gene shuffling can also be used to derive human 
antibodies from rodent antibodies, Where the human antibody 
has similar a?inities and speci?cities to the starting rodent 
antibody. According to this method, Which is also referred to 
as “epitope imprinting”, the heavy or light chain V domain 
gene of rodent antibodies obtained by phage display tech 
nique is replaced With a repertoire of humanV domain genes, 
creating rodent-human chimeras. Selection on antigen results 
in isolation of human variable capable of restoring a func 
tional antigen-binding site, i.e., the epitope governs (im 
prints) the choice of partner. When the process is repeated in 
order to replace the remaining rodent V domain, a human 
antibody is obtained (see PCT WO 93/06213, published Apr. 
1, 1993). Unlike traditional humaniZation of rodent antibod 
ies by CDR grafting, this technique provides completely 
human antibodies, Which have no frameWork or CDR resi 
dues of rodent origin. 

(vi) Bispeci?c Antibodies 

[0169] Bispeci?c antibodies are monoclonal, preferably 
human or humaniZed, antibodies that have binding speci?ci 
ties for at least tWo different antigens. In the present case, one 
of the binding speci?cities Will be to a colon antigen accord 
ing to the invention. Methods for making bispeci?c antibod 
ies are knoWn in the art. 

[0170] Traditionally, the recombinant production of bispe 
ci?c antibodies is based on the co-expression of tWo immu 
noglobulin heavy chain-light chain pairs, Where the tWo 
heavy chains have different speci?cities (Milstein and Cuello, 

Oct. 16, 2008 

Nature, 305: 537-539 [1983]). Because ofthe random assort 
ment of immunoglobulin heavy and light chains, these hybri 
domas (quadromas) produce a potential mixture of 10 differ 
ent antibody molecules, of Which only one has the correct 
bispeci?c structure. The puri?cation of the correct molecule, 
Which is usually done by a?inity chromatography steps, is 
rather cumbersome, and the product yields are loW. Similar 
procedures are disclosed in WO 93/08829 published May 13, 
1993, and in Traunecker et al., EMBO J., 10: 3655-3659 
(1 991). 
[0171] According to a different and more preferred 
approach, antibody-variable domains With the desired bind 
ing speci?cities (antibody-antigencombining sites) are fused 
to immunoglobulin constant-domain sequences. The fusion 
preferably is With an immunoglobulin heavy-chain constant 
domain, comprising at least part of the hinge, CH2, and CH3 
regions. It is preferred to have the ?rst heavy-chain constant 
region (CH1), containing the site necessary for light-chain 
binding, present in at least one of the fusions. DNAs encoding 
the immunoglobulin heavy chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate 
expression vectors, and are co-transfected into a suitable host 
organism. This provides for great ?exibility in adjusting the 
mutual proportions of the three polypeptide fragments in 
embodiments When unequal ratios of the three polypeptide 
chains used in the construction provide the optimum yields. It 
is, hoWever, possible to insert the coding sequences for tWo or 
all three polypeptide chains in one expression vector When the 
production of at least tWo polypeptide chains in equal ratios 
results in high yields or When the ratios are of no particular 
signi?cance. In a preferred embodiment of this approach, the 
bispeci?c antibodies are composed of a hybrid immunoglo 
bulin heavy chain With a ?rst binding speci?city in one arm, 
and a hybrid immunoglobulin heavy chain-light chain pair 
(providing a second binding speci?city) in the other arm. It 
Was found that this asymmetric structure facilitates the sepa 
ration of the desired bispeci?c compound from unWanted 
immunoglobulin chain combinations, as the presence of an 
immunoglobulin light chain in only one half of the bispeci?c 
molecule provides for a facile Way of separation. 
[0172] For further details of generating bispeci?c antibod 
ies, see, for example, Suresh et al., Methods in EnZymology, 
121: 210 (1986). 
(vii) Heteroconjugate Antibodies 
[0173] Heteroconjugate antibodies are also Within the 
scope of the present invention. Heteroconjugate antibodies 
are composed of tWo covalently joined antibodies. Such anti 
bodies have, for example, been proposed to target immune 
system cells to unWanted cells (US. Pat. No. 4,676,980), and 
for treatment of HIV infection (WO 91/003 60; WO 
92/00373; and EP 03089). Heteroconjugate antibodies may 
be made using any convenient cross-linking methods. Suit 
able cross-linking agents are Well knoWn in the art, and are 
disclosed in US. Pat. No. 4,676,980, along With a number of 
cross-linking techniques. 
[0174] The polynucleotides and polypeptides of the present 
invention may be utiliZed in gene delivery vehicles. The gene 
delivery vehicle may be of viral or non-viral origin (see gen 
erally, Jolly, Cancer Gene Therapy 1:51-64 (1994); Kimura, 
Human Gene Therapy 5:845-852 (1994); Connelly, Human 
Gene Therapy 1:185-193 (1995); and Kaplitt, Nature Genet 
ics 6: 148-153 (1994)). Gene therapy vehicles for delivery of 
constructs including a coding sequence of a therapeutic 
according to the invention can be administered either locally 
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or systemically. These constructs can utilize viral or non-viral 
vector approaches. Expression of such coding sequences can 
be induced using endogenous mammalian or heterologous 
promoters. Expression of the coding sequence can be either 
constitutive or regulated. Preferred vehicles for gene therapy 
include retroviral and adeno-viral vectors. 
[0175] Representative examples of adenoviral vectors 
include those described by Berkner, Biotechniques 6:616-627 
(Biotechniques); Rosenfeld et al., Science 252:431-434 
(1991); WO 93/19191; Kolls et al., RNAS. 215-219 (1994); 
Kass-Bisleret al., P.N.A.S. 90: 11498-11502 (1993);Guzman 
et al., Circulation 88: 2838-2848 (1993); Guzman et al., Cir 
Res. 73: 1202-1207 (1993); Zabner et al., Cell 75: 207-216 
(1993); Li et al., Hum. Gene Ther 4: 403-409 (1993); Cailaud 
et al., Eur J. Neurosci. 5: 1287-1291 (1993);V1ncentetal., 
Nat. Genet. 5: 130-134 (1993); Jaffe et al., Nat. Genet. 1: 
372-378 (1992); and Levrero et al., Gene 101: 195-202 
(1992). Exemplary adenoviral gene therapy vectors employ 
able in this invention also include those described in WO 
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO 
95/11984 and WO 95/00655. Administration of DNA linked 
to kill adenovirus as described in Curiel, Hum. Gene T her 3: 
147-154 (1992) may be employed. 
[0176] Other gene delivery vehicles and methods may be 
employed; including polycationic condensed DNA linked or 
unlinked to kill adenovirus alone, for example Curiel, Hum. 
Gene Ther 3: 147-154 (1992); ligand-linked DNA, for 
example see Wu, .1. Biol. Chem. 264: 16985-16987 (1989); 
eukaryotic cell delivery vehicles cells, for example see US. 
Ser. No. 08/240,030, ?led May 9, 1994, and US. Ser. No. 
08/404,796; deposition of photopolymerized hydrogel mate 
rials; hand-held gene transfer particle gun, as described in 
US. Pat. No. 5,149,655; ionizing radiation as described in 
US. Pat. No. 5,206,152 and in WO 92/11033; nucleic charge 
neutralization or fusion With cell membranes. Additional 
approaches are described in Philip, Mol. Cell. Biol. 14:241 1 
2418 (1994), and in Woffendin, Proc. Natl. Acad. Sci. 
91:1581-1585 (1994). 
[0177] Naked DNA may also be employed. Exemplary 
naked DNA introduction methods are described in WO 
90/11092 andU.S. Pat. No. 5,580,859. Uptake ef?ciency may 
be improved using biodegradable latex beads. DNA coated 
latex beads are e?iciently transported into cells after endocy 
tosis initiation by the beads. The method may be improved 
further by treatment of the beads to increase hydrophobicity 
and thereby facilitate disruption of the endosome and release 
of the DNA into the cytoplasm. Liposomes that can act as 
gene delivery vehicles are described in US. Pat. No. 5,422, 
120, PCT Patent Publication Nos. WO 95/13 796, WO 
94/23697, and WO 91/14445, and EP No.0 524 968. 
[0178] Further non-viral delivery suitable for use includes 
mechanical delivery systems such as the approach described 
in Woffendin et al., Proc. Natl. Acad. Sci. USA 91 (24): 11581 
11585 (1994). Moreover, the coding sequence and the prod 
uct of expression of such can be delivered through deposition 
of photopolymerized hydrogel materials. Other conventional 
methods for gene delivery that can be used for delivery of the 
coding sequence include, for example, use of hand-held gene 
transfer particle gun, as described in US. Pat. No. 5,149,655; 
use of ionizing radiation for activating transferred gene, as 
described in US. Pat. No. 5,206,152 and PCT Patent Publi 
cation No. WO 92/11033. 

[0179] The subject antibodies or antibody fragments may 
be conjugated directly or indirectly to effective moieties, e.g., 
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radionuclides, toxins, chemotherapeutic agents, prodrugs, 
cytostatic agents, enzymes and the like. In a preferred 
embodiment the antibody or fragment Will be attached to a 
therapeutic or diagnostic radiolabel directly or by use of a 
chelating agent. Examples of suitable radiolabels are Well 
knoWn and include 90Y, 125I, 131I, 111I, 105Rh, 153Sm, 67Cu, 
67Ga’ 166HO’ 177Lu’ 186Re and rssRa~ 
[0180] Examples of suitable drugs that my be coupled to 
antibodies include methotrexate, adriamycine and lymphok 
ines such as interferons, interleukins and the like. Suitable 
toxins Which may be coupled include ricin, cholera and 
diptheria toxin. 
[0181] In a preferred embodiment, the subject antibodies 
Will be attached to a therapeutic radiolabel and used for radio 
immunotherapy. 
[0182] Inhibitory Oligonucleotides 
[0183] In certain circumstances, it may be desirable to 
modulate or decrease the amount of the protein expressed by 
a colon cell. Thus, in another aspect of the present invention, 
inhibitory oligonucleotides can be made and a method uti 
lized for diminishing the level of expression a colon antigen 
according to the invention by a cell comprising administering 
one or more inhibitory oligonucleotides, or a precursor 
thereof or a nucleic acid encoding the same. By inhibitory 
oligonucleotides reference is made to oligonucleotides that 
have a nucleotide sequence that interacts through base pairing 
With a speci?c complementary nucleic acid sequence 
involved in the expression of a target molecule, such that the 
expression of the gene is reduced. Preferably, the speci?c 
nucleic acid sequence involved in the expression of the gene 
is a genomic DNA molecule or mRNA molecule that encodes 
the gene. This genomic DNA molecule can comprise regula 
tory regions of the gene, or the coding sequence for the mature 
gene. 
[0184] The term complementary to a nucleotide sequence 
in the context of inhibitory oligonucleotides and methods 
therefore means sulllciently complementary to such a 
sequence as to alloW hybridization to that sequence in a cell, 
i.e., under physiological conditions. Antisense oligonucle 
otides preferably comprise a sequence containing from about 
8 to about 100 nucleotides and more preferably the inhibitory 
oligonucleotides comprise from about 15 to about 30 nucle 
otides. They are typically single-stranded, and may be 
selected from antisense oligonucleotides, ribozymes, siR 
NAs, etc. Inhibitory oligonucleotides can also contain a vari 
ety of modi?cations that confer resistance to nucleolytic deg 
radation such as, for example, modi?ed intemucleoside 
linages [Uhlmann and Peyman, Chemical Reviews 90:543 
548 (1990); Schneider and Banner, Tetrahedron Lett. 31:335, 
(1990) Which are incorporated by reference], modi?ed 
nucleic acid bases as disclosed in US. Pat. No. 5,958,773 and 
patents disclosed therein, and/or sugars and the like. 
[0185] Any modi?cations or variations of the inhibitory 
molecule Which are knoWn in the art to be broadly applicable 
to inhibitory technology are included Within the scope of the 
invention. Such modi?cations include preparation of phos 
phorus-containing linkages as disclosed in US. Pat. Nos. 
5,536,821; 5,541,306; 5,550,111; 5,563,253; 5,571,799; 
5,587,361, 5,625,050 and 5,958,773. 
[0186] The inhibitory compounds of the invention can 
include modi?ed bases. The inhibitory oligonucleotides of 
the invention can also be modi?ed by chemically linking the 
oligonucleotide to one or more moieties or conjugates to 
enhance the activity, cellular distribution, or cellular uptake 
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of the antisense oligonucleotide. Such moieties or conjugates 
include lipids such as cholesterol, cholic acid, thioether, ali 
phatic chains, phospholipids, polyamines, polyethylene gly 
col (PEG), palmityl moieties, and others as disclosed in, for 
example, US. Pat. Nos. 5,514,758, 5,565,552, 5,567,810, 
5,574,142, 5,585,481, 5,587,371, 5,597,696 and 5,958,773. 
[0187] Chimeric antisense oligonucleotides are also Within 
the scope of the invention, and can be prepared from the 
present inventive oligonucleotides using the methods 
described in, for example, US. Pat. Nos. 5,013,830, 5,149, 
797, 5,403,711, 5,491,133, 5,565,350, 5,652,355, 5,700,922 
and 5,958,773. 
[0188] In the antisense art a certain degree of routine 
experimentation is required to select optimal antisense mol 
ecules for particular targets. To be effective, the antisense 
molecule preferably is targeted to an accessible, or exposed, 
portion of the target RNA molecule. Although in some cases 
information is available about the structure of target mRNA 
molecules, the current approach to inhibition using antisense 
is via experimentation. mRNA levels in the cell can be mea 
sured routinely in treated and control cells by reverse tran 
scription of the mRNA and assaying the cDNA levels. The 
biological effect can be determined routinely by measuring 
cell groWth or viability as is knoWn in the art. 
[0189] Measuring the speci?city of antisense activity by 
assaying and analyZing cDNA levels is an art-recognized 
method of validating antisense results. It has been suggested 
that RNA from treated and control cells should be reverse 
transcribed and the resulting cDNA populations analyzed. 
[Branch, A. D., TI.B.S. 23:45-50 (1998)]. 
[0190] The therapeutic or pharmaceutical compositions of 
the present invention can be administered by any suitable 
route knoWn in the art including for example intravenous, 
subcutaneous, intramuscular, transdermal, intrathecal or 
intracerebral. Administration can be either rapid as by inj ec 
tion or over a period of time as by sloW infusion or adminis 
tration of sloW release formulation. 
[0191] Additionally, the subject colon tumor proteins can 
also be linked or conjugated With agents that provide desir 
able pharmaceutical or pharmacodynamic properties. For 
example, the protein can be coupled to any substance knoWn 
in the art to promote penetration or transport across the blood 
brain barrier such as an antibody to the transferrin receptor, 
and administered by intravenous injection (see, for example, 
Friden et al., Science 259:373-377 (1993) Which is incorpo 
rated by reference). Furthermore, the subject protein A or 
protein B can be stably linked to a polymer such as polyeth 
ylene glycol to obtain desirable properties of solubility, sta 
bility, half-life and other pharmaceutically advantageous 
properties. [See, for example, Davis et al., Enzyme Eng. 
4:169-73 (1978); Buruham, Am. J Hosp. Pharm. 51 :210-218 
(1994) Which are incorporated by reference]. 
[0192] The compositions are usually employed in the form 
of pharmaceutical preparations. Such preparations are made 
in a manner Well knoWn in the pharmaceutical art. See, eg 
Remington Pharmaceutical Science, 18th Ed., Merck Pub 
lishing Co. Eastern PA, (1990). One preferred preparation 
utiliZes a vehicle of physiological saline solution, but it is 
contemplated that other pharmaceutically acceptable carriers 
such as physiological concentrations of other non-toxic salts, 
?ve percent aqueous glucose solution, sterile Water or the like 
may also be used. It may also be desirable that a suitable 
buffer be present in the composition. Such solutions can, if 
desired, be lyophiliZed and stored in a sterile ampoule ready 
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for reconstitution by the addition of sterile Water for ready 
injection. The primary solvent can be aqueous or alternatively 
non-aqueous. The subject colon tumor antigens, fragments or 
variants thereof can also be incorporated into a solid or semi 
solid biologically compatible matrix Which can be implanted 
into tissues requiring treatment. 
[0193] The carrier can also contain other pharmaceutically 
acceptable excipients for modifying or maintaining the pH, 
osmolarity, viscosity, clarity, color, sterility, stability, rate of 
dissolution, or odor of the formulation. Similarly, the carrier 
may contain still other pharmaceutically-acceptable excipi 
ents for modifying or maintaining release or absorption or 
penetration across the blood-brain barrier. Such excipients 
are those substances usually and customarily employed to 
formulate dosages for parental administration in either unit 
dosage or multi-dose form or for direct infusion into the 
cerebrospinal ?uid by continuous or periodic infusion. 
[0194] Dose administration can be repeated depending 
upon the pharmacokinetic parameters of the dosage formula 
tion and the route of administration used. 
[0195] It is also contemplated that certain formulations 
containing the subject antibody or nucleic acid antagonists 
are to be administered orally. Such formulations are prefer 
ably encapsulated and formulated With suitable carriers in 
solid dosage forms. Some examples of suitable carriers, 
excipients, and diluents include lactose, dextrose, sucrose, 
sorbitol, mannitol, starches, gum acacia, calcium phosphate, 
alginates, calcium silicate, microcrystalline cellulose, poly 
vinylpyrrolidone, cellulose, gelatin, syrup, methyl cellulose, 
methyl- and propylhydroxybenZoates, talc, magnesium, 
stearate, Water, mineral oil, and the like. The formulations can 
additionally include lubricating agents, Wetting agents, emul 
sifying and suspending agents, preserving agents, sWeetening 
agents or ?avoring agents. The compositions may be formu 
lated so as to provide rapid, sustained, or delayed release of 
the active ingredients after administration to the patient by 
employing procedures Well knoWn in the art. The formula 
tions can also contain substances that diminish proteolytic 
degradation and promote absorption such as, for example, 
surface active agents. 
[0196] The speci?c dose is calculated according to the 
approximate body Weight or body surface area of the patient 
or the volume of body space to be occupied. The dose Will 
also be calculated dependent upon the particular route of 
administration selected. Further re?nement of the calcula 
tions necessary to determine the appropriate dosage for treat 
ment is routinely made by those of ordinary skill in the art. 
Such calculations can be made Without undue experimenta 
tion by one skilled in the art in light of the activity disclosed 
herein in assay preparations of target cells. Exact dosages are 
determined in conjunction With standard dose-response stud 
ies. It Will be understood that the amount of the composition 
actually administered Will be determined by a practitioner, in 
the light of the relevant circumstances including the condition 
or conditions to be treated, the choice of composition to be 
administered, the age, Weight, and response of the individual 
patient, the severity of the patient’s symptoms, and the chosen 
route of administration. 

[0197] In one embodiment of this invention, the protein 
may be therapeutically administered by implanting into 
patients vectors or cells capable of producing a biologically 
active form of the protein or a precursor of protein, i.e., a 
molecule that can be readily converted to a biological-active 
form of the protein by the body. In one approach, cells that 
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secrete the protein may be encapsulated into semipermeable 
membranes for implantation into a patient. The cells can be 
cells that normally express the protein or a precursor thereof 
or the cells can be transformed to express the protein or a 
precursor thereof. It is preferred that the cell be of human 
origin and that the protein be a human protein When the 
patient is human. However, it is anticipated that non-human 
primate homologues of the protein discussed infra may also 
be effective. 
[0198] Detection of Subject Colon Proteins or Nucleic 
Acids 
[0199] In a number of circumstances it Would be desirable 
to determine the levels of protein or corresponding mRNA in 
a patient. Evidence disclosed infra suggests the subject colon 
proteins may be expressed at different levels during some 
diseases, e.g., cancers, provides the basis for the conclusion 
that the presence of these proteins serves a normal physiologi 
cal function related to cell groWth and survival. Endog 
enously produced protein according to the invention may also 
play a role in certain disease conditions. 
[0200] The term “detection” as used herein in the context of 
detecting the presence of protein in a patient is intended to 
include the determining of the amount of protein or the ability 
to express an amount of protein in a patient, the estimation of 
prognosis in terms of probable outcome of a disease and 
prospect for recovery, the monitoring of the protein levels 
over a period of time as a measure of status of the condition, 
and the monitoring of protein levels for determining a pre 
ferred therapeutic regimen for the patient, e. g. one With colon 
cancer. 

[0201] To detect the presence of a colon protein according 
to the invention in a patient, a sample is obtained from the 
patient. The sample can be a tissue biopsy sample or a sample 
of blood, plasma, serum, CSF, urine or the like. It has been 
found that the subject proteins are expressed at high levels in 
some cancers. Samples for detecting protein can be taken 
from colon tissues. When assessing peripheral levels of pro 
tein, it is preferred that the sample be a sample of blood, 
plasma or serum. When assessing the levels of protein in the 
central nervous system a preferred sample is a sample 
obtained from cerebrospinal ?uid or neural tissue. The 
sample may be collected by various techniques known per se 
in the art, including non-invasive techniques, or may be 
obtained from sample collections. 
[0202] In some instances, it is desirable to determine 
Whether the gene is intact in the patient or in a tissue or cell 
line Within the patient. By an intact gene, it is meant that there 
are no alterations in the gene such as point mutations, dele 
tions, insertions, chromosomal breakage, chromosomal rear 
rangements and the like Wherein such alteration might alter 
production of the corresponding protein or alter its biological 
activity, stability or the like to lead to disease processes. Thus, 
in one embodiment of the present invention a method is 
provided for detecting and characterizing any alterations in 
the gene. The method comprises providing an oligonucle 
otide that contains the gene, genomic DNA or a fragment 
thereof or a derivative thereof. By a derivative of an oligo 
nucleotide, it is meant that the derived oligonucleotide is 
substantially the same as the sequence from Which it is 
derived in that the derived sequence has su?icient sequence 
complementarily to the sequence from Which it is derived to 
hybridize speci?cally to the gene. The derived nucleotide 
sequence is not necessarily physically derived from the nucle 
otide sequence, but may be generated in any manner includ 
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ing for example, chemical synthesis or DNA replication or 
reverse transcription or transcription. 

[0203] Typically, patient genomic DNA is isolated from a 
cell sample from the patient and digested With one or more 
restriction endonucleases such as, for example, Taql andAlul. 
Using the Southern blot protocol, Which is Well knoWn in the 
art, this assay determines Whether a patient or a particular 
tissue in a patient has an intact colon gene according to the 
invention or a gene abnormality. 

[0204] Hybridization to a gene Would involve denaturing 
the chromosomal DNA to obtain a single-stranded DNA; 
contacting the single-stranded DNA With a gene probe asso 
ciated With the gene sequence; and identifying the hybridized 
DNA-probe to detect chromosomal DNA containing at least 
a portion ofa gene. 

[0205] The term “probe” as used herein refers to a structure 
comprised of a polynucleotide that forms a hybrid structure 
With a target sequence, due to complementarily of probe 
sequence With a sequence in the target region. Oligomers 
suitable for use as probes may contain a minimum of about 
8-12 contiguous nucleotides Which are complementary to the 
targeted sequence and preferably a minimum of about 20. 

[0206] A gene according to the present invention can be 
DNA or RNA oligonucleotides and can be made by any 
method knoWn in the art such as, for example, excision, 
transcription or chemical synthesis. Probes may be labeled 
With any detectable label knoWn in the art such as, for 
example, radioactive or ?uorescent labels or enzymatic 
marker. Labeling of the probe can be accomplished by any 
method knoWn in the art such as by PCR, random priming, 
end labeling, nick translation or the like. One skilled in the art 
Will also recognize that other methods not employing a 
labeled probe can be used to determine the hybridization. 
Examples of methods that can be used for detecting hybrid 
ization include Southern blotting, ?uorescence in situ hybrid 
ization, and single-strand conformation polymorphism With 
PCR ampli?cation. 
[0207] Hybridization is typically carried out at 25°-45° C., 
more preferably at 32°-40° C. and more preferably at 37°-38° 
C. The time required for hybridization is from about 0.25 to 
about 96 hours, more preferably from about one to about 72 
hours, and most preferably from about 4 to about 24 hours. 

[0208] Gene abnormalities can also be detected by using 
the PCR method and primers that ?ank or lie Within the gene. 
The PCR method is Well knoWn in the art. Brie?y, this method 
is performed using tWo oligonucleotide primers Which are 
capable of hybridizing to the nucleic acid sequences ?anking 
a target sequence that lies Within a gene and amplifying the 
target sequence. The terms “oligonucleotide primer” as used 
herein refers to a short strand of DNA or RNA ranging in 
length from about 8 to about 30 bases. The upstream and 
doWnstream primers are typically from about 20 to about 30 
base pairs in length and hybridize to the ?anking regions for 
replication of the nucleotide sequence. The polymerization is 
catalyzed by a DNA-polymerase in the presence of deoxy 
nucleotide triphosphates or nucleotide analogs to produce 
double-stranded DNA molecules. The double strands are then 
separated by any denaturing method including physical, 
chemical or enzymatic. Commonly, a method of physical 
denaturation is used involving heating the nucleic acid, typi 
cally to temperatures from about 80° C. to 105° C. for times 
ranging from about 1 to about 10 minutes. The process is 
repeated for the desired number of cycles. 














































































































































